www.bibliotecamvz.blogspot. 
























taken from 


















k 










































* 


www.bibliotecamvz.blogspot. 


:•] 11 






them for this content, it is 


we just put it in a pdf!!! 




r ■ 


r 


r 7 w 


% i iTt 


i 


i 




L* 


I 


1 1 


k 


K, 


A 


U 


U 





























SELF-ASSESSMENT 


Tin*. On* 


II 


Copyrighted material 


NWBU-W06-GQWG 


























Dipiomate, American College of Vetennary Internal Medicine 

(Internal Medicine) 

President 

Chief Medical Officer 
Department of Cardiology 
Cardiopet, Inc. 

Floral Park, New York 




I 


i 








Dipiomate, American Board of Veterinary Practitioners 

Staff Consultant 

Cardiopet, Inc. 

Staff Clinician 
A & A Veterinary Hospital 

Long Island, New York 

Cardiology Ultrasound Referral Service 
Wynnewood, Pennsylvania 


















Dipiomate, American College of Veterinary Internal Medicine 
(Internal Medicine) 

Director of OnCall Services 
Chief of Medicine 
Cardiopet, Inc. 

Floral Park, New York 






Copyrighted material 












































SELF-ASSESSMENT 


LlF’PINCOTT V . 'ILUAMS & WILKINS 

A Wo Iters Khmer Company 

Philadelphia * Baltimore * New York • London 
Buenos Aires * Hong Kong • Sydney • Tokyo 


Copyrighted material 























Lippincoil Williams & Wilkins 

Rose Tree Corporate Center. Building 11 
1400 North Providence Road. Suite 5025 

Media. PA 19003-2043 USA 

F.xet uttvc Editor'—Carroll C. Cann 
Project Editor—Frances M. KUss 

Production Manager—Samuel A. Rondinclli 


I ibnry of Ciingrm Cataloging-in-Publication Data 






Tilley. Lawrence P. 

(Canine and feline cardiac arrhythmia* : wlf assessment / bn y 

Patrick Tilley. Mu luel S. Miller, Francis W.K Smith. Jr. 

cm. 

Includes index. 


P- 




Diseases. 2. Arrhythmia. 

I. Miller. Michael S. (Michael Steven). 




I. I>og*—Diseases 2 , Cat 

4. Veterinary cardiology 

. II. Smith. Francis W. K. Ill 


f 


P 


* f 


* 


SF992 C37TM 
636.7 (M9612H—dc20 


92-18137 


C1P 


NOTE: Although the author(s) and the publisher have taken resonahlc steps to 
ensure the accuracy ol the drug information included in this text before publica- 

may change w 

\ packaging inserts before prescribing 




notli e and 


lion, drug 
consult the man itacturer 


F 




I b 


+ 


mi 


might under 

[inilcttni by to 
u tthou! written pwwAwn from 


I"# 


Cojmiglii c 

Copyright Union. All Rights Roscrv 
pari of t( may iff fffmnhu fd t« tn\ marine* or 

the publisher 


+ ft. 


r 


4 


I his book is 


. As 


tn nrn wfaru 


- 


Nf It I VI S 11 V - IF VMt C 


i*M\ ifo r\ no i 


Print number. 5 1 






Copyrighted material 


b 






















DEDICATION 


To my grandmother, Irene, and m\ 


y grandfather, Archie, in honor of that secret 
correspondence within our hearts ; without their love my dreams would never have 

been realized. 


brrv Patrick Tillev 

* * 


To my parents Xatalie and Sylvan, brother Scott , special son Simon, life partner 
Robin, and mentors Dr. David K, Detweiler, Dr. Robert /?, lltman, and Dr. Larry 
P, Tilley, all of whom have shown me the incredible beauty of life m their hearts 

Michael S, Miller 


To my grandmother Demi L Thank you for the valuable lessons about the purpose of 

life, the power of lave, and the importance of family. 


Francis W.K Smith, Jr . 


v 


Copyrighted materia! 






















































Co ninr and Feline Cunltoe Arrhythmia*: Se!f-Ai seamen I is .1 

• umpanion volume 10 Essentials of Canine and Feline 
Electrocardiography: Interpretation and Treatment, (littxi edition, bv 
1 >i . I Hirn, P. Tilley. Him sell i^roment book is ,111 important 

teaching aid for diagnosis and treatment of cardiac arrhvihuuas. 

P 

I in', textbook is personalis gratifying lor us. because it 
employs our social choice of teaching methods—the 
arid-answer meiliod of Socrates. We believe that this method of 
teaching stimulates the thinking process. J he reader 

presented with a < hdlengc to their diagnostic ability and 
stimulated to initiate the logical process of dedin live 


question 


s are 


are 


reasoning. 

The main foc us ol this book is diagnosis of arrhythmias. 

Although main textbooks oiler detailed and complete coverage of 
the topic, they rarely allow for reader ini 1-1 action in the learning 
pro* ess. Tltis book encourages reader interaction and provides 
feedback regarding the reader’s ability to recognize and treat 

arrhythmias 1 lie quest ion-and-amwer case format allows the 
reader to work at an individualized pace. A single case can be 

completed in sevr ( | minutes. Two hundred cases arc included to 
provide in-depth coverage of arrhythmias enc ountered in cltnn il 
practice. Cases are arranged randomly hv ihvthm diagnosis, but 
may progress from simple to complex. I bis arrangement keeps the 

reader challenged and allows the readet to use information 
learned in earlier cases to solve the more difficult 


ra ses. 

Much ol the material in this bonk is a compilation of our 
personal experience gained over the past 10 years, during w hich 

aluatcd thousands of transtclephimic electrocardiograms. 

This experience* has been greatly enhanced by the 
literature that ha* accumulated during these years irone faithfully 
ti .i'b r he mtj inhu toiv 1 hiipter on clcrtnn ujdmgraphv 111 this book 
or studies some of the basic electrocardiographic textbooks 


we »*v 


extensive 


recomme nded in our reference' list, a wor king knowledge of ECG 
interpretation will be gained. The reader is challenged to perfect 

his interpretation skills, lhc ~fHr tracings in this book provide the 

opportunity to prac tice, practice, and piac uce these skills 

In clinical practice, an elec trocardiogram must be 
evaluated in conjunction with a complete data base. I he 
cardiovascular daia base comists of history , phv 
and laboratory tests. Ilie laboratory profile im hides 

electrocardiogram and thoracic radio graph*. and anah sis of blood 

ui utr. and extra vascular fluids, Other diagnostic techniques dial 

may be indiiated for evaluaiioii of a particular cardiovascular 
abnormality include cardiac catheterization, 
echocardiogra j»h y, and blood pressure dctennitiat 

organi/alional purposes, the cases in the book are presented in a 
standard format, fin the from page of each case, the 
cardiovascular data and spec dir questions about the lead II ECG 
rhythm strip are give n The reverse side of the page gives our 

interpretation of the labeled tracing so that the reader can assess 
his tC(i diagnosis 

clinical significance. 

The elect toe ardiograms aie presented as lufl-si/c tracing 
Our hope is that the reader will gain real experience in 

interpreting electrocardiograms hv being presented with them 111 

much the same way as they aie presented 
clinical setting. For cpiitk recognition and easv understanding 
use identifying marks and arrows to draw attention to important 
points, Another important feature is that all elect rot ardiograms 
have been painstakingly retraced to improve clarity. 

The interpretation of some dec tint ardiograms tan he 

dilTn nit It is not uncommon to find (hat even after prolonged and 

careful studies 


ml 4 1 examination, 


angiocardiography, 

ion. For 


. Hie diagnostic pearls, arrhythmia mechanisms, 
and therapcuiit guidelines are included 


s 


<«> veterinarians in .1 


. we 


mans practitioners and even 1 irdiologists differ 


vii 
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comidcr.ibh in their 

Jf 

I his we expect and 
opinion will he made known to us 
and. where appropriate, introduced into 


interpretation of the same 


be evaluated 

subsequent editions. 

An electrocardiogram has much to olTei as a safe, simple, 
inexpensive losi for the diagnosis and treatment of cardiac disease. 
This icxlbook attempts to eliminate tiie auia of mystery that 

surrounds the diagnostic and therapeutic principles of 
electrocardiography. The teaching principles that arc presented 
will allow even the novice to make an intelligent assessment of an 

electrocardiogram- I he text 
and is comprehensive enough lo serve as a reference for the 

advanced student and the veterinarian with expertise in cardiology. 

We are m debt lo the practicing veterinarians and their 
technicians who have provided us with hundreds of thousands of 
electrocardiograms. Ihev have taught and stimulated us to 




k will be useful to a wide audience. 




viii 


become better students and teachers of internal medicine anti 

thanking veterinarians 
we would like to express our 

nts, interns 

ilcge of leaching. All illustrations and retraced 
L-lrt imrardiogrami in this edition are the work of Ms. I)« nUe 
Donnell. We would especially like to thank Ms. Christine 
MacMurr.iv lor her editorial supervision ol the enure 
We gratefully acknowledge the assistance 

and Technicians of Cardiopct 

Carroll Cann and his staff at Uii &■ Febiger. 


cardiologv. In addition to 
referred cases 


who have 


to us 


It* 


of the veterinary 


who we have 


* 


had the pnv 


manusi npi. 

of the Word Processors 


. Inc t hanks are also extended to 


Floral Park, Sew Yotk 


Lam Patrick Tilley 

Mhad S N!ill* i 

Francis U K. Smith, Jr 
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Sinus rhythm with one ventricular premature 
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Normal sinus rhvthm with three ventricular 
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premature complexes of probable left 
ventricular origin lright bundle branch block ¬ 
like pattern) and one amal premature complex 
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(dogj 

Sinus rhvihm with one atrial premature complex 
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Sinus rhythm milt iwn ventricular premature 

complexes and a fusion beat (dog) 

Atnal fibrillation (dog) 
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AV block 
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premature complex (dog) 

I met mil tent smus arteM or sinoatrial block (cat) 

Supraventricular tachycardia (doe) 
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tachycardia (dog) 

Sinus iuihvihmia with a watidenn 

pacemaker (dog) 
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rematuie 


sinus 


ease Li! 
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H. Sinus rhythm (call 


31 


r.nr 20 : 


uuh <. [ii- 


Sl 
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- +. 


ventrir ulai premature complex and one 
supravcutricular ectopic complex (P ( *QR) (dog) 

nod ol sinus 


last 2.1: 


33 


esc a 
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Atrial fibrillation (dog? _ 

Sinus rhvihm with paroxysmal supravcmricul.n 

tachycardia (dog) 

Sinus itiyihm with atrial premature complexes 

(call 


sase 22: 


33 


3!» 


c-*se 21: 


35 


ease 25: 


A. Vr;Uttiul,n tachycardia Irtogi 


37 


B. Sinua rhvthm with one couplet of vein ocular 

premature com 

Sinus arrhythmia. Motion artifact (do 


37 


case 2fi. 


37 


f au- 22: 


Sinus rhythm with a marked S-T se 
elevation (dog) 

Ventricular prc-cxcitati<m (dog) 

Sinus tachycardia (cat) _ 

Pron ounced sinus a rrhythmia with sinus arrest 

ock (dog) 

Fixed‘Hite, artificial 


39 


ent 


case 2ti 


39 


t-i>e 2il: 
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< ase 39 : 


41 


or 


case 3J 


ace maker rhythm, left 
bundle-branch block pattern (cat) 
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case 32: 
owe 33: 


Normal sinus rhvthm and artifact (dog) 
Complete AV block (cat) 

Sinus rhythm with ventricular bigeminy (dog) 
Sinus rhythm (dog) 

Multifocal ventricular premature complexes (cat) 

Sinus bradycardia with first-degree AV’ block 
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34 


45 


case 35: 

t ase 36: 


47 


47 


case 37: 


49 


escape beat (dog) 


Sinus rhvthm (dog) 

Sinus rhvthm (dog) 

Sinus rhvthm with complete (third-degree) AV 
block (cat) 


case 38 
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case 10 
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51 


51 


Sinus arrhythmia with one atnal premature 

complex (dog) 

Sinus t hylhm with electrical allcmans (dog) 

First‘degree AV block. Sinus bradycardia (cat) 

A. Normal sinus rhythm (dog) 

B. Ventricular tachycardia (dog) 

Normal sinus rhythm (dog) 

Sinus bradycardia with intermittent second* 


case 41: 


53 


case 12: 

case 43; 
case 44: 
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55 


55 


57 


case 15: 


57 


case Hi 


degree AV hlotlt, period\ of sinoatrial IiUk k m 
sinus arrest, and ventricular escape beats (dog) 

Sinus ihvihm with AV junctional premature 
complexes (dog) 

Ventricular fibrillation (fine) (dog) 

Sinus rhvthm with first- degree AV block and 
frequent ventricular premature complexes 

occurring singly and as couplets (dog) 

Sinus arrhythmia with a wandering sinus 

pacemaker (dog) 

Sinus rhythm (dog) 

Sinus rhythm with paroxysmal ventricular 

tachycardia, and artifact (dog) 

A. Atrial standstill and a sinovent ocular rhvthm 

i 

(cat) 

B. Sinus rhvthm (cat) 

Sinus rhythm with one ventricular premature 

complex and one atnal premature complex 
(dog) 

Sinus rhvthm with atrial premature complexes 

supraventricular tachycardia 


case 47 


59 


59 


case 


til 


61 


i .ise 50: 


case 51: 

i ase 52: 


63 


case 53: 
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6 5 


65 


case 54: 


67 


case 55: 


(dog) 

Sinus rhvthm with right bundle-branch block 
(dog) 

Numerous atnal premature co 


67 


case 56 


es (dog l 


69 
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t ase 


69 


58 
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case 


sinus arrest (dog) 


block or 


B. Sinus tachycardia (dog) 

A. Suspected ventricular tachycardia (dog) 

R. Sinus rhvthm (dog) 


69 


71 
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71 


71 


AV block (dog) 


73 


degree 


AY block and two 


Sinus rhvthm wi 
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case 


X 


ventricular premature complexes (cat) 

Atrial fibrillation (cat) 

Normal sinus rhythm with numerous artifacts 

(cat) 

Sinus rhvthm with ventricular trigeminy 

Sinus arrhythmia and artifact (dog) 

Sinus rhvthm with first-degree AV block (cat) 
Sinus rhythm with ventricular premature 
complexes every other beat (cat) 


case 62: 

case 63: 


73 


75 


case 64: 


(dog) 


75 


case 65: 


77 


case 66: 

case 
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79 
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B. Vfutiunl.il bigemiuv and atrial fibrillation (dog) 79 

Sinus rhvthm with left bundle-branch block 
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case 


case 70: 
case 71: 


Sinus rhvthm with atrial bigcininy (dog) 
Yrntrn n! tr asystole with complete AY blot k 
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Sinn* rhythm with a prolonged period o| 
sinoatrial block or sinus arrest (dog) 
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case 72: 
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case 73 


ventricular hi gem my 
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Sinus rhythm with sinus arrest or sinoatrial 
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Fixed-rate artificial pacemaker rhvthm with 
electrode attached to the left ventricle (dog) 
Paroxysmal ventricular tachycardia tcati 
Atnal standstill (dog) 

Sinus rhythm with one ventricular premature 
complex (dog) 

Muliilorm ventricular tachycardia (dog) 
Complete AV block (cat) 

Paroxysmal ventricular tachycardia (dog) 
Sinus rhythm with frequent atrial premature 
complexes and one v 
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case 78: 
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i ase 80; 

case 


91 
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case 82: 


93 
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Complete (third-degree) AV block (dog) 

Sinus rhythm with an AV juric ttonal escape 
rhythm (dog) 

Sustained ventricular tachycardia (dog) 

Sinus rhythm with an atrial premature com 

and paroxysmal Supraventricular tachycardia 

(dog) 

Atnal flutter with varying degrees of AV 
conduction (cal) 

Sinus tachycardia with one atrial premature 
complex (dog) 

Sinus rhythm with advanced second-degree AY 

and paroxysmal ventricular tachycardia 


95 
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case 84: 


95 


case 85: 
c ase 86: 


97 


97 
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99 


case 
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case 88: 


99 
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(dog) 

Atnal fibrillation (cat) 


Sinus rhvthm with multiform ventricular 
premature complexes (d«g> 

Sinus 


c ase 91 


103 


case 92: 
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mplexes and parow 

tachycardia (dog) 

Sinus rhMhm with frequent second-degree AV 

block (dog) 

A and If, Sinus bradycardia (cat) 

C. Sinus rhythm (cat) 

Sinus arrhythmia with frequent ventricular 

premature complexes (dog) 

Ventricular premature complexes and 

prolongation I the Q-T interval (dog) 

Sinus bradycardia and sinus arrhvthmia with 

ventricular escape beats (dog) 

Sinus rhvthm with two atrial premature 
complexes (dog) 

I'aroxvsmal ventricular tachvcardia ('log) 

AV juiictioii.il rhythm with u«i.uional Mobil/ 

l > [>«• I (Wenckebach) second-degree AV block 

(dog) 

Sinus arrhythmia with ventricular premature 

complex' s and concealed mrniuction tdog) 
Sinus rhvthm with intermittent, rate-related 

right hnmlle-hi am h block and parnxVMit.il 

supraventricular tachycardia (dog) 

Ventricular premature complex (dog) 

Sinus rhvihm will* paroxysmal re-entrant 

supraventricular tachycardia (dog) 

Sums rhvllnn with vent rn nl.it higeminy (cal) 

Sums bradycardia with one late diastolic 
ventricular ectopic complex tdog) 

I rrtertnitlent sinus arrest or sinoatrial block 

(dog) 

Atrial dissociation (dog) 

Sums rhythm with an act nictated uhoventrii ulai 

rhythm (dog) 

Sinus tathyiaidia with jinal piemafurr 

complexes (dog) 

Sinus rhvthm with one atrial premature 
complex, and artifact (dog) 

Sirius rhythm (dog) 

Siruii rhvihm with left bundle-branch block, 
ventricular premature complexes and 

paroxysmal supraventricular lachvcaiilia (flog) 

Sinoatii.il block oi sinux .inrsl followed liv a 

ventricular escape heat (dog) 

Second-degree AV block and left bundle-branch 

block (dog) 

Supraventricular tachycardia and electrical 

alternans (dog) 

Sinus rhvihm with first-degree AV block dog) 

A. Supraventricular tachycardia (cat) 

B. Sinus rhythm with veninculai pre-excitation 
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rase 93: 


105 


05 


case 94: 


05 


07 


case 95: 


07 


i .or 96: 


case 97: 


09 


9H: 


09 


case 


I I 


case 99: 
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I I 
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case 191: 
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15 


13 


17 


< ase 105: 
case 10ti: 


case 107: 
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case 108: 

case 109: 


19 


21 


< isc 11C: 


21 


case 111: 
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. ase 113: 
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25 
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• ase 
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case 1 16: 
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< ase 


IS: 


29 


case 
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Sinm rhythm with vrmricular prrmai i.rr 

complexes (dog) 

Sinus rhythm with atnal higeminy (dog) 

Sinus hyihm with right bundle-branch block 

(dog) 

Sinus rhythm with one atrial premature complrx 

and one ventricular premature complex (dog) 

Sinus rhvthm with complete (third-degree) AV 

block (dog) 

Sinus rhythm with paroxysmal ventricular 
tachycardia (dog) 

Sinus rhvrliiii with complete (third-degTcel AV 
blork tdog) 

Sinus hradveardia and prolongation of the O ] 
interval (dog) 
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Sinus rhythm with atrial premature complexes 
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and one ventricular premature complex (cat) 
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Sinus ihythtn with first-degree AN block idog) 
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Sirius rhvthm with paroxysmal ventricular 

tachycardia (dog) 

Sinus rhythm with one supraventricular 

premature complex and two vent i icular 

premature complexes (dog) 

PeistMerti atrial standstill (dog) 

Supraventricular tachycardia tdog) 

Sinus i liv thin with one ventricular premature 
complex and a period ol sinus arrest or 
sinoatrial block, and artifact (dog) 

Sinus i hv dim with one atrial pi ( mature complex 

(dog) 

•Sinus rhythm with possible right ventricular 

enlargement and atrial premature complexes 
(dog) 

Sinus rhythm with (requent ventricular 
premature complexes (cat) 

Sinus rhythm with first- and second-degree 

I Mobil/ type II) AV block (dog) 

Sinus tachvcardia with frequent multiform 

ventricular premature complexes (flog) 

Sinus tachycardia with paroxysmal ventricular 
tachycardia (dog) 
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Sinus rhythm 


(one sinus 
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paroxysmal ventricular tachycardia (doe) 
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e AV block (cal) 
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Sinus tachycardia with electrical alternam (dog) 
Sinus rhvthm with second-degree AV bhw k, 

(dog) 
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Stnp B. Sinus rhythm with first-degree AV block 

(dog) 

Advanced second-degree AV block (Mobuz type 
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A. Atrial tachycardia (dog) 

B. Sinus rhythm with one atrial premature 
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Sinus rhythm with frequent ventricular 
premature complexes, concealed conduction 
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K Sinus rhythm (dog) 

Sinus 

ami ventritul.u escape beat (dog) 

Sinus rhvtlim with repetitive ventricular 
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Multiform ventricular tachycardia (dog) 
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168: 
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Wolff-Parkinson-Whit e syndrome 
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B. Ventricular pre-excitation 
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intraventricular block (right bundle-branch 
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Paroxysmal atnal fibrillation (dog) 
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and nonconducted atrial premature complexes 
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Fig. 2. ftot the rpiirmatic 4JMKut ui the difeniori and nf ihr elcnricjl 4 &n of iIk* hrsii. the %i% hrfih 

frMt ^/, if, ///* W, nit Mid rtT/'i *4ie »tt in * <ircul.if fidd 4tci>rr1ing to ihr dirctlicin ul r#«Ii lead 4«d iht* kic^fiicin 

<*t dir p^Wli^T elri tfinln The mrjii rlrdm ;il j»ii for (Jim i% - 7(T. and lor iln% tat + appmuinvaleh i 90* 

in^. uriruKiai**. -it iH (-\,aliia(ion of rxlrjvascular fluids. An cchocardio- 

gntphir study may also be necessary. 

Bel ore the elect rcH'ardiogr.nn is examined, one should read the tr.« - 
mg before ii is cut ami mounted. Long strips of one 
studied lot the accurate analysis ot rhythm and heart rale 
usiudlv used lor the analvsis of heart rate and heart rhvthm and for 

m w m 

measuring complexes and inters als, 


rhvthm stnp. l hc unipolar precordial chest leads {CV-.R1., also termed 
rV-jj CV t LL, or V a : CV„LU, or V t : and V,„f can also Ive recorded 

aci ura< v hi sjk-i iftc conditions, l hc 
;raphic recording includes a lead II rhythm 
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After the complete electrocardiogram has been recorded, it must 
he analyzed to determine whether it is normal or abnormal. Such a 

I 

determination is made measuring the various complex heights and 
interval lengths (Figs.S and I) and comparing them with normal values 
(Tables I and 2). 

At least four features of ever v electrocardiogram should he exam¬ 
ined sysicm.itnally: heart rate, heart rhythm, P-QRN- 1 complexes and 
intervals, and mean electrical axis. The steps In analysis arc as to)lows: 
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ROUTINE APPROACH TO THE ELECTROCARDIOGRAM 




com¬ 
plexes <>r eac h bipolar standard lead (I, 11, III), 3 augmented unipolar 
limb leads uVR, »VL, aVF). and at least 15 to 20 inches ol a lead II 
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1. Calculate (he* heart rale 
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omph-xes and mteisals. 
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a. I* svase 


b, 1*-R interval 

QJIS complex 

d. S-T 

c. 1 wave 




M'^nient 




t. <.M muu.il 


h i mi. Imiii 


leads (1. 11, III. aVR, aVL. ami 


aVFj (Fig, 
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* mean eie 
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I able 1 


Rale 


70 tp 160 beats rnm for aduil ii igb 
SO to 140 beats 1 mm tor gian) 

Jo to 180 beats mm for toy breeds 

Jp to 22 Q beats mm for puppies 

Rhythm 

Norma* sinus rhythm 


Sinus a 


i a 


Wandering SA pacemaker 

Measurements f p.^d >1 50 rrin sec t cm 

P wftv© 


1 mvj 


Width: TTijumun, 0 04 *ac (2 boxes widnj 

maximum 0 05 sec (2 boxes wide) in giant breeds 

Height: maximum, 0 4 mv <4 t>pxes tall) 

P-R interval 

Width; 006 lo 0 13 sec |3 to 6'* boxes) 

QRS complex 
Wurth maximum 0.05 


{2 -9 boxes) m small breeds 
maximum 0 06 sec (3 boxes) m large breeds 

Height of R wave' maximum 3 0 mv (30 boxes: in Verge breeds 


mv r?5 boxes) in 


small breeds 


maximum 


S*T segment 

ho depression not rrore tha** 0 2 mv |* J boxes) 

Ho Rinvaiio* not more than 0 is mv |1 boxes) 

T wave 


Can be poetry* negative or diphasic 

Not greater nan one fourth amplitude oi R wave 

Amplitude range -0 05 to 1 0 mv ( T - to to boxes) m any lead 

0*T interval 


t 


to 12'7 t>o*»si *t 


W.flli 0 IS id 0 2$ second | , T 


normal heart 'ate, nar.es with 

held rate [taster rates nave snorter O-T intervals and vice versa) 
Electrical axis [trontal plane) 

-* 40 to t too 

Precordial chest leads (values of special importance; 

CVt^L irt/j) T wave positive. R wave not greater than 3 0 mv (30 boxesi 
CV*iL (Vji S wave no! greater than 0 8 mv (B boxes). R wave not greater 
3 0 mv 130 boxes}' 

CVcLU IV.) S waves not g f eatnr tran 0 mv (7 bovesi R wave not greater than 

3 0 mv 130 boxes)* 
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negative except in Chihuahua 


* t*ot valid for tn.n Seep-c nested dogs under 2 years a* age 
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Sinus rhythm 

Normal sinus rhvihrn 

Sinus tachycardia 

P 

Sinus bradycardia 

I 

Sinus arrhythmia 
Wandering sinus pacemaker 
Abnormalities of impulse- formation 

Supraventricular 

Sinus arrest 

Antal premature complexes (APCl) 

Atrial tachycardia 

Atrial flutter 
A trial I Ihr illation 
Atrioventricular <AV) junction 

AV junctional premature complexes 
AV junctional tachycardia 

AY junctional escape rhvthm isecondary arrhythmia) 
Ventricular 


premature complexes tVPC's) 


Venn it uLu 


Ventrir til.tr Me hs< arch.) 


Ventricular Hut ter 
Ventricular fibrillation 

Ventricular asystole 

Ventricular escape rhvtlmi (secondary arrhythmia) 


l chut 


I Me i , 

Rat* 

Range; 120 lo 2*0 

Wean: 197 heats mm 

Rhythm 

Normal smus rhythm 

Sinus tachycardia iphysic ogtc ruction to eitciDsment! 

Me a B4iramerrtt iteud II 50 mm s#c 1 cm 

P a Vtf 

Width: maximum 0 04 wc <2 wd&\ 

Metgni maximum 0 2 mv |2 honm taHj 

P-R interval 

Width: 0 W to 0 09 sec <2* j to 4\ boxesi 
OflS complex 

Width maximum. 0 04 sec |2 boxes) 

Height ot R wave: maximum 0 9 mv |9 boxes) 

S-T segment 

No de(Kess*on or elevation 

T wave 

Can be positive, negative or dipnasic. most ohen positive 
Maximum amplitude 0 3 mv (3 boxes I 
Q-7 interval 

Widtn 0 12 to 0 18 sec (6 to 9 waxes: at normal ixeau rale (range 0 0? to 0 20 

sec 3'; to 10 boxes): varies with heart rate Paste- rales. Shorter O-T in¬ 
tervals; and vice versa) 

Electrical axis (frontal plane) 

160’ (not valid in many cats) 

Precordial chest leads 

CVi.iL (V 9 ): R waves <i 0 mv (to boxes) 

CV*,LU (V,): 0 wave not greater then I 0 mv (to boxes) 

Vi»: T wave negative,, R'O wave >1.0 _ 


t mvr 


0 lo 


4 


Abnurmaliliry of impulse- cnnduction 

Sinoatrial block 

Persistent atnal standstill (“silent" atrium) 

Atrial standstill (hyperkalemia) 

AV block 

First degree 
Second degree 

Third degree (complete heart block) 

Abnormalities of both impulse formation am) impulse conduction 

Pro-excitation < W old'-Par kinson-W lute syndrome). 

rhythm (re-ciitrv) 

P;i myttole 

-m 

Other complex rhythms 


Know ledge of the anal oink and pin siologit pioprnies of the unk|ue 
impulse-forming and impulse-conducting system of the atria, the AV 
junction, and the ventricles is essential lor the accurate analysts of 
cardiac arrhythmias (Fig. 5). 

Activation of heart muscle results from spontaneous discharge in 
a pacemaker and conduction of this impulse from tell to cell. The 

jihysiologn pacemaker is locaied in ihc SA node. I he rate and rbvllun 
td the heart arc controlled by the SA node, so normal i ardiai thvilmi 
is tenned anaatrvtl nt sinus rhythm (Tig. 5). 1 he impulse originating 

there is propagated through the atria via preferential jiathwass leading 
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the bundle of His, the bundle branches and their subsidiaries, and 

the Purkinje fiber system, which eventually comes in contact with the 

ventricular myocardium. 

The heart has manv potential pacemakmg cells The SA node has 

the fastest inherent discharge rate, whereas tin tells in (lie rest of the 

conduction system exhibit a slower rate ol impulse formation I he 
more distal a potential pacemaker is from the SA node, the slowei is 

its inherent discharge rate. A normal pacemaker is under the influence 

of the .mnmotuii nervous system If' late i- . i nstantly adjusted hs 

9 fl r|JPT ri 

atilomimti impulses aceoiding to need. 


RECOGNITION OF ARRHYTHMIAS—A SYSTEMATIC APPROACH 


W ith the foregoing general knowledge ol the normal anatomic and 
physiologic properties ol |be impulsed uniting and impulse-conduct¬ 
ing svstem ot the heart (Fig. 5), and with the use of a systematic 

approach to the electrocardiographic strip, the accurate diagnosis of 
arrhythmias can be greatlv simplified. A systematic appioach to the 
act urate electrocardiographic analysis of a rhvthm strip I usually lead 
III fur the diagnosis ol arrhythmias in* hides the following steps. 

m, A determi¬ 
nation should be made as to whether the arrhythmia is occasional, 

lrei|uent. or continuous; regular or irregular; and repetitive or 
currmg with various combinations—in other words, whether the 

thvthm is i iimal sums rhythm or charm ii-itstit of a catdiac irrhvth- 
mia. I he heart rate should also he classified as rapid ltachycardiah 
slow (bradycardia). or normal. 

Slrp 2. Identification of I* Waves. This step should include dctcr- 

(P waves) is uniform or regular. 

w.ncs should Ik- used 


iiunaiKiii of whether the atrial activity 


I be lead (usually le ad II) with well-defined P 


Hie piecordial chest leads often have P waves that 
<mmi.iI pan <»i the elec Hoc ardiographic examination is tfic identific<i- 

tiuti and analysis of the P waves. 

tlx- I* waves can 

(positive and rounded 

impulse is originating in the SA node, A P 

normal in shape and is upright may represent an ectopic pacemaker 

in the atrium P waves that are inverted in leads I. II. Ill, and AT most 

often indicate loirnalioti of the impulse m nr near the AV junction. 

Hie absence of P waves usually signifies atria) fibnllation. atrial stand¬ 
still, atrial activity ol low stillage in the respective lead, or buried P 

waves in QRS complexes of AV junctional rhythms. In various supra* 
vent fit i ilar tachycardias, the P wave ran he superimposed on a portion 
of the QRS complex, 5-T segment 
cvclc. 


see. \ 


are easy to 


Determining direction and shape of 

also help in tin- analysis of the arrhythmia. A normal 

as to lead lit usually indicates that die 


■ ive that dillers from 


, or 1 wave of the pre< filing cardiac 


Step 3. Rt* <ignition of QRS Complexes. The QRS complexes 

should lie < hamclcn/cd as to their morphology, uniformity , and regu- 

10 (hose 

recorded before an arrhythmia usually indicates normal activation of 


laritv. A QRS complex ol normal morphology ami identical 
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the ventricles. Such complexes m.o 
in the SA iiiHie or an abnormal impulse origin.ilmg anvwhcrc above 
the bundle of His. QRS complexes that apjicar normal 

Hied as “supraventrit uhir." Wide <ft,RS complexes with 
uraiioris may indicate an ectopic pacemaker below the bundle <»f His 
(ventricular) or a lesion m the intraventricular conduction 


limited 


fr 


■ 


■ 


an he < aiego- 


< 


v.li iiniy 1 onlig 


sy stem 

4 . 
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ventricular conducting system still 
example of a fusion 
vent rides that results when one 




iti .1 refractory phase. A common 

complex is the simultaneous .ulivution of the 

impulse arrives from the SA node at 

the same time anotliei arrives from a ventricular cciotm pacemaker 
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Step 4. Relationship Between P Waves anti QRS Complexes. 

I he time from the onset of the I* was c to the onset of the QRS complex 
is c alled the P-R interval, which is a measure of AV conduction. The 
P-R intervals arc essentially constant in normal sinus rlivihin 

w P 

P waves mav precede normal QRS complexes by different time 
spam. An abnormally long P-R interval usually indicates an AV ;~ 

duction delav or first-degree heart block. An a hnormally short P-R 
interval mav In seen in oich condition-^ as accessory conduct ion 
around the AV node, or in AV junctional rhythms in w hich the P wave 
is positioned close to the QRS complex. When a P 

complex, an AV block (also termed second-degree heart 
block) has occurred. The P-R interval can also lengthen gradually 


until the P wave occurs without a succeeding QRS compl 
Wenckebach AV block), When the P-R interval 

oi the aina ,md ventricles 


ex hailed 


varies, the relationship 
in the- cardiac cycle should be determined, 
heart block, a form of AV dissociation. 
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represents an inter¬ 
rupted connection between the atria and the ventricles. One impulse- 

forming site is the SA node; the other 


is an indefH'mlent ventricular 
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escape 
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■ establishing the relationship of the P wave arid QRS compl 

the clinician can determine the dominant rhythm. The four 
id the heart with pacemaker cells from which impulses mav 
the SA node, the atrial conduction tissue, the AV junction (AV node- 

HU bundle region), and the Ventricular conduction tissue (bundle 
branches and Purkinje lil»ers). 
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Step 5. Suiiinmiv of Findings and Final Classification of the 

Arrhythmia. By following the preceding four steps, ibe cbm 
gather sufficient information to 
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Wli.it is the p (.‘dominant rhythm? Is the arrhy thmia an 
impulse formation or of impulse condm turn »r lioih? If either or 
both, what is the site of the abnormality? 

t 


In summary, a systematic method for accurate 
analysis of ,i rhythm strip (usually lead III fur identifying airhythmtas 
includes the following steps: 


a 


Step 1. General inspection: heart rale and rhythm. 

Is the rhy i hut normal sinus or characteristic of a tvpe of cardiac 

arrhythmia? J he heart rate should also be classified as rapid, 
slow, or normal. 

Step 2. Identification of P waves. 

Is the atrial activity regular and the shape uniform? 

Step .1. Recognition of QRS complexes. 

The QRS complexes should he characterized according to 
their morphology, uniformity, and regularity. 

Step 4, Relationship between P waves and QRS complexes. 

Step 5. Summary of findings and final classification of the ar¬ 
rhythmia. 


COMPLEX ARRHYTHMIAS—USING A LADDER DIAGRAM 


The laddei diagram technique (Figs. H and 9). which is used com¬ 
monly in human beings, enhances the clinician's understanding of 
arrhythmias. 1-iddri diagrams are a valuable teaching and intcrpierive 

tool and should ho used in the field of veterinary caidiologv. 1 hev 

m O l w 

arc used primarily to explain the more complex arrhvthnnas when 

illustrating the underlying mechanisms would otherwise lie difl'u ult 
< 11 liu uns. liovsevei', should ieel hoc- to applv the ladder diagram tci. h- 

ttique to any of the arrhythmias. 
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Fig. i, KqHomuinr example* of the AV ladder diagram: I, Aim] premature complex t AW I w uli normal cnnductkm; 
2, Al'i with jbrrrani irnlrii ular conduction (also uteri to illusk.nr left and right bundle bramlvrU; 5 Alt : not tumbleted; 
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omplcs tVPC) Hit It partial penetration of the A\ junction, 6, ventncular fimori complex between a sinu* impulse 
awl all rv topic vetunrular impulse; 7. A1X1 and one reciprocal complex <re-emrv> with aberrant ventricular conduction 
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TREATMENT 


With proper electrocardiograph k ami establishment ol 

cattle, most * aidi.it arrhythmias 4 an he managed. Because of the grow¬ 
ing range nt possible diagnostic techniques and treatment modes, the 

reck 4if * hoaxing the wrong therapeutic apploat h or even ol overtteal- 

ment lias in« re.ivrd.One must determine if the animal has been admin¬ 
istered cardiac drugs, esjieiiallv digitalis Digitalis tan cause almost 
even arrhv ihmia reported. Antiarrhythmic drugs are often morcefFci 
live wlieii ihe undei king tause id the arrhvthmia is treated, for exam¬ 
ple. the correction of hvpoxia or acid-base <u electrolyte imbalance 
alone tnav eliminate an arrhythmia <n make the specific ahtian hvthmie 
tit tig filer live. The treatment ot congestive heart failure T>v the usual 
methods often terminate* the existing arrhythmia. 

For a complete and detailed review «if the treatment of i ardiar 
arrhythmias in dogs and cats, the interested reader is encouraged to 
relei to the recently published textbook and companion volume to 

this book, entitled Ewntmh of Camrit and ¥*hnt EAnhoi atdiografth v. Inter¬ 
pretation a nil Treatment to 1 illev, the palhophvsinlogic basis of 

iardia< arrhythmias is discussed in Chapter S. A detailed discussion o( 
the use of antiarrhvthrmc drugs in dogs and cats can be lound in 
Chapter 11. bv Dr John D. Bonagura and Dr. William W. Muir. (Chap¬ 
ter 14. Cardiopulmonary Ding Formulary', bv Dr, Francis VV K. Smith, 

Jr , contains extensive cardiopulmonary drug tattles (indications, 4los. 
ages, side effects, contraindications, drug interactions I. digoxm dos¬ 
age tables, and ct 
methods for aualv/ing an hvthmuix ate discussed in Chapter Id hv Dr. 

Michael N Miller and Dr, (-lav A. Calvert. C hapter 12. by Dr Philip 

k, Fox. reviews the special methods for treating airhvthinus, cardio¬ 
pulmonary arrest and tesuxe nation, .end pacemaker therapy 


instant rate infusion calculation equations, SjK-iia) 


SLLf-ASSFS5MENT: HELPFUL HINTS 


Y our approach to the electrocardiogram should be similar to the 

methods ol Sherlock Holmes. Holmes's sememes arc 


imrsng.it iv e 

representative of the anahtic procedure needed to study die surface 
elec ti cm at diagram: 


It vs.is invisible,. I tads saw it because I was looking for it 
,\s a rule, the more ln/ane a thing is, the less mysterious it proves 




to be. 


“I have trained my sell to see what others overlook.’’ 

"Never trust upon general impressions. but concentrate yourself 
upon details.”* 


•(.<•11.111 l)nsic. A : The JUustmttd Shertofk ifnlmt c Trwmcv A laeamtle of ihe 
On^irud P\fbtttiUtotn m Strand .\fagazm*. }9frt-I**0% New York, Avenue Books, 

I *J7ti. 


10 


1'hese quotations will be useful when you start to lest vounself on 
the senes of case studies in this textbook. Electrocardiographic diagno¬ 
sis can lx* deduced from simple observation and logical analysis of the 
electrical events. 

If vou have faithfully read this introductory review of electrocardiog¬ 
raphs or have studied some nt the basic elec urnardiographti text hooks 
recommended in the reference list, vou should have gained a working 
knowledge cd Ft C. interpretation. Vou must now perfect your inter¬ 
pretative skills, 'flie 20ft irat ing* in dm book give you the opportunity 

to practice, practice, practice these skills. 

Bee ause these trac ings are a self-test, you can measure your progress 
and determine your strengths and weaknesses. It vour answer dis¬ 
agrees with the given answer, re-evalnate your measurements and 
Icam from vour mistakes. Remember, some of the interpretation* mav 

be open to debate. Interpretation of surface electrocardiograms is not 
an exact science. Prominent cardiologists have been know n to disagree 
over the interpretation of some tracings. 

Ailei vc iu li.iv v deter mined the t or tec i elec imm ardiogi aphic diagno¬ 
ses, answer the questions on diagnosis and treatment. Onlv bv answer¬ 
ing all these questions can litis self-assessment leaching approach be 

useful. lire K(Xi interpretation, when integrated with pertinent clini¬ 
cal findings and results of other diagnostic-procedures, enables one 

to arrive confidently at a diagnosis. 

T his honk should onlv be the beginning. You must constantly prac¬ 
tice the skills you have learned here to perfect your interpretative 

abilities. Remember, throughout the book, except where noted, elec¬ 
trocardiograms are lead II and were recorded at a paper speed ol 
50 mm/sec and a standard amplitude of I cm 
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Answer Sinus tachvcardia. Heart rale i' 260 beats/mm, Appioxi 
mate rate determined bs counting the approximate number ot R-K 
inlet sals betwee-u 2 sets ol dots and multiplying by 20. t.e 

!60. 11ns arrhythmia should be .ipproached by stm 
and elitninaimg the umleihing factor. For example, antibiotics were 

to the dog for a bacterial irtfettton that was causing the 


fever. The infection and accompanying sinus tachyrard eventually 
were eliminated. II the sinus tachycardia is a result of congestive heart 
failure, digoxin to tonlrol the heart rate is indicated. Ilie short P-K 
interval and inctease in amplitude ol the P wave c an he normal variants 
in fever, anemia, hvpcrthv toidism. and other heightened adrenergic 
slates. 
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Heart rate is 1!HJ beats/min (0'f R-k 

190). Bv k.jv o| review 


|2) idcnlitication of the P waves. (31 recognition of the QRS complexes 
:R normally small), (4) the relationship between I* waves ancl QpS 

complexes (constant in this strip), and (5) summary of findings with 


Answer: N'oimal sinus rhvihin, 
intervals between 2 sets of dots 

following steps slit mid be used for analyzing any rhythm strip: (I I 
general inspection of the electrocardiogram—heart rate 
snip) and rhvtlim (regular on this snip; sinus arrhyilmiia rare incatsk 
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final dassillcaiion of the arrltythmia (normal sinus rhythm) 
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I. WJi.ii is iln* rhythm diagnosis 

What is the best therapeutic approach? 
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Retriever svnh tux Imit .d signs. A Umd mtinnur was heard on ausculta 

tion during routine physical examination. 

I. What is the rhythm diagnosis? 

What is the most likely underhing disorder? 

3. What U the best therapeutic approac h? 
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or from tin* SA to the AV node. This 
a frequent normal finding in dogs, and does not require treatment 
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res nil from myocardial fibrosis caused hv 
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pat (-maker (change in P wave amplitudes) are both normal 
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Question: Ihis rhythm strip was recorded trom a 1 year-old Boston 
Terrier. Hie dog had no * link at signs. The F.(X ) was obtained as pan 
of a geriatric workup. 

1. What is the rhythm diagnosis 

What are common causes of this arrhythmia? 




v 


9 


S 


- 


t 


-m 


♦ 


f 


What ads ice should be given to the ow ners "' 


* T * 

■ # P I 4 


# f f * *4 44+4 - - 

* ip-fli A y » t ■** 1 


Wm 


t 




K » 


" 


♦ 4 * 


t* 11HHj 

VmwIMM 


+♦ 4 t-4 « 


tt + ■ fe 
T “9 r 
I I I 4 4 


m k. ■ .f ■ 


Ftfi 


Ifif 


4 * 4 4 

I # f"V 

ti'T i 

+ '♦ + 


A 1 ^ 11 * ** * » * **f » f f -* 

*f # 4H|Hp r # ■ # f 
■a e rl T » T f 

• * 4 * # * + 


* 4 ■ 

4 * 

4* * * 
4 4 ■ 




RHPFl 


¥ ft 


f f T-f 

■ Iff 

Hhf-1 

11*1 


■p n ■ ■ 

f f 

* i-fHI 


■ i * » 


ft V 




H 

i 

* 1 t 


* 




■ 


i i 




♦ 


+ 4 


^4*4- 


I f i# ir * 




if 1 4 

(ifrM 

tin 


i 4 ■ b ft t 


* : ■ 


r 




■ ft f 


M 


1 






- - t r 


rrtr: 




Iff 


#•» * +■ * 


*-+ m 


- + 


H- - fa + ■ 4 


4 Mi 






T •V 




IF f I 


-» 


* *"# 


I M 


H ft ft H 


ft- Hr ftHB 


p - fr ■ * " * 


■■ # f 4 


■ Hi 






i I 




I H f i 




f if 


fft II 


■ 




■ 


f 




* At V * * 


ft M11-+-4 


* 




iii 


4 1 


t 4 


9 


**t 4 


i 


fri 1 t 

yyi + 
t«i« 


■ ■ ft A ffl 

4+-# +■ 4-ft-# 


► t 


t ft 


I ft ft I 

f T f 1 

#■• Jh-ft-ft 


i f r « 

4 i if 
.-*■§. 


I 4 


I HP 4 


* t * 


* 


4 4 1 


i + 






i | ft 


f I f 


. * 


i 




r t 


■ P 


1 


















1 




I 




ft 


f t * 


fell 4 1 


fill 


:U u 


i ii 


i r i 


r 1 


HMH 1 

ft ft i -4 




i - 


r i 


• • ft 

+ * - 


*• * ft’BH 


r fc «r # 


1 


4 4 


'ffei 

- -4 k 


144# 


«- 


4 4 4 


# 


fe +■ 4 I 




: 


tin 


fl¬ 


it 


r 


p 


* ■ 


4 


i 4 !§■ i 4 


ii 4 


M l < 


ft 


► 


4 * M m 


4 


■ -B 


l I 


H 


m * *■ 


9 H| 




ft 


-•fl- 




•-* I 






k 


iftfti|i * » i f * « 


#1 # #i ftlhi ft » ftaj MfeMfe’dH 

* I i 


- 


## # * *ft 


a- -a 4 i ft 4 

lift 
4 .« 4 a 

6 i 4 * 


ftrfe ip 


* ft » 


* 




I 


E 


X 


a 


+ ■# -ft <4#"** •»■ ft 




ft*jM - 
ft * ft 

ft ft A 4 4 i- 


- fftl 

-ft** 

*■ f 


ipAHi 


- - * * # * * t * # + + * 


+ 


i • ir r fe 


i i ft + 


1 «*- p- 4 -T w k 
■4# # * 
*■ ! -4 


f i r 4 

* S- + + 

4 -infl- i 

* I * I 


• 4 


IrrA-HkHi 


B * f * 


I ■ ■ 












« 




:ttt 


I ni i ■ j 

V j> ■ mA 


■HM 


*4 


t * 


Hh + -• -r 


* - Hh + 


- 


Hh -a- Hr H r-H ft 4-4 + 

h+#> -ft 4- -f i • + 4 ■ ft 


* * -fi 


H 4 


I t I 




4-A-*-* 


# 4 ■» ! 


*4 ft 4 

#44 + 


ft- # 


' TT 

ft + 4 ■ 

*4*1 

*-4 ft l 

ft 9 * 

4*1+* i I 

« 1 + i 




# ■ 

k + 4 4 




v—■ 




ff f 


l 




I 






t I 


i H 




M 


I i 


t 








4 






* + ■' * 


Ml 


f I 


f 4> f 


4 f*V 


4i 






I 


4 






t 1 




I 


• i-ti t 

If* I 4 


# * J i # 4 a ■ 


t t T 1 


Ii * * 


t # *rft A * A i 4 


: 


- ft s 4 ■ fa 11 + 

- §• 4h+ i 4 I + 






■ M 


C #■ P A » 


A f?1 


PPPI 


ITT- 


T 1 'I' T -1 


k 


4 


»■ *§ 




ft 




f Mi 

* f t t 

* I 1 n f 

■fr + + t 


f t 






* I t 

n K * 

fell* 


+ 4+41 




A 4 A-f 
I 111 
I *9 + 1 
I'll* 


TT W # 

*#• f | 






I I I I 

Mil 

Ii I' 1 * 




* 4h + 


» -F 4 4 

4 4 + + 

* ft | ■ + + + 

V -h4 « + 


* + 4 * 

IUI 

i 1 h14 




it 












if* 


I D 


| f 


* 


+ 4- +" 

u* • 

U4i 








I A 
















i 










* ■ 


I MI 
MBup A 










P 






I 








I 














* 


1 f 


+ 






r I 








r 


i 














nrr 






- - -*■ — 


'*r 


* 


ffa-+ 


■ M 


■t’ 


I T ■ 


f f * + 

f T * - 

T + f - T 

l f * 4 


* 


ft** 

t t * * 

I M * 

| 1 i + 


At 


*f W+|# + * * 

M »■ pr-f-t-jf* f 

la a 


It 4 


f t M 

ft ft 

Mt* 


r » # ft ii *- 
rH'flt ft pA r 


^ v a r 


f‘1 


Mil tM 

+ + -■ ^ # t *■ t * f + f #2# 
l t ^ I 1 

i s aiihftA I 


-‘A 


II- m ‘f * 

9 *h ** ■■ « 


ff f t 

+ fH 

f i i t 

h P i 


# * f 


p- r 

f Jp Hr 


J 


m p 


I 4 


If I 


P f 










■ ® 


H 




f fa ! 


fa i 


p f ri 


■ 


A A 


* ^'V 


I t 






i 






A- 


i 


■rfl 


rn 


ft A HflSr^fe 


t r 


t 11 f 


a, »- R 

*4 » 




TM 


i“T • 
I If 


nrl 




■ 


f 








- flPfHfe 


I 


* 


■ 








9 A # "f ■ 


i 














m l 








- + * # +1 * 
T-t *-#• t t A 

# *■-*■# + * 4 


■ M *M t 


r 


111 * i 

11A 

* If ■ i ■ * 4 -#-4 


■ 




H 






fffif 


m «p» 


A HI I 


■ 


i it i 


•t 


f i 1 1 

T + + 
Aft 

I fa t I 1 


t t 




ftfi 


« p |i. r f * f 
| I r l(Hr it 

■f# «4 ■*"■ k + ft ft 

l Mf 


r if i I 

■ph m # ♦ J* f * n A 

* t l + 

♦ * 




lift 

t i * 

t 4 * 

ff’AA 

t t + ft 

t 1 t 4 


14 4 4 




9 f 




f ^ 








■ II 










I 












I 


f 


■ '■* 'Ii 4 


r# 


«-■#•■*■ ir 


I"# f | 


#• 4 - 4 ■# 


f rt 


t ■ i 

Eli 


T > 


T Ti 


T 






t- t A 




*4 +f 
* ► * *►# 


9 # * 


• f 


#■ ■*- 


t *4 * 
4 » n *■ 


a 




•HU 


r 


■hi 


+ H 


B 


t“W 


■ I 


I 






♦4NM 


(I | + ft i 


ri 












4 


I 


l“ft ■ 


r ■ 




■i 


■ ■ 


m : ■ 


Pi 




p n 


i w 


1 t 9 












jr+Aftt 

Irit-A I * 


¥ 4 # ■ - 




+ 


4 t 


. . . «■ T 




f- + + ** 

4 + ■* 


* 


+ f # 

+ t t 


tf * t 

ift* 

■■Ilf 

## 4 » 




rri 


a 


■ * ■ 


* ■* 


rf 


lift 


•Nrf 


■ 


4 4 ft 4 


Mff f 11 ► 

« I I a 




4 t 


■ P f * 

p ill 


9 4 




■ 


fnft ;i 

I** 


v ■ j* ■» 




A- 4 


•' 4 


r 






T 




H 


S 4 > fa 


* t A 


r f 


fit 


• ( » 

IM 


T t 




«-■»# 


■ 


I P 


I 






I 
















t t 


P 4 


vt 


I A * 4 


i . 


i 


+ '4 




It 1 








' 




Hi i A I I 


i 


IMIWi w w *p | 


r t 


-r 


T 


H 




I 4 


I 


■ 


+ 


f 4 


■ « 




MNI 


- A 


I a 


t 






4 t 

fft* 

■ ■ + fa ? • ■ 

» * * f- 


» 






i 




H 


-llMlf- 9* 

4* 


! 




I 

+ I A H 


4 L ft 


I A 


- 




4 l 4 

4< #» 4 

4 -a * * 'A 










1 • 


I 










f * 














i A- if 

1 p J t Pi 


I ft ft * 

I- ft + 4 






I f 


I 


i * 


M 






i i i 

Kill 


: t 




+ + A 






i * 




t > -> 


4 




fa 4 


1 Hi 




« 




i 


I f 4 


: 




fe ' < 


I + 


■ 4-ft * 


I f * » 

* * * A 

fell 1 

r " f I I I ft 

9 4 ■ (fa + 




fa + 






4 4** 


•i •* - • ■ 


ft - 


■i i u 




\ 4 




ft I 


f » 


p 


¥ 


ft* flr it 








t 


H 


t >I Iti 


said 


4 4 










I 




fa A I 

I I t 

ft* ft 


I + 4 








fa 




vflHAAflft 

*4 44i»»»4 Ilf 

11 f f 

+ + 4 * 


4 +-4 A- *- 4 4 i 


- * A 


tipi 

I 4 if 




i i 


4 


4■ ■« 1 

Iwf ffNi 

- + -a- ■# Hi 






4t 


ft-#-4 ft A 4 i i I 






A 




I 






p-a 


ft -i- ■ 


■ 


■ 










ii 


4 i 


i 






ft 4 A ft 

i i' -fa !■ 

f t f-4 








f T f 1 
« -f Hft -f 

ft * ft -1 * 4 ft ft ft 


i 










ia ■ j tk- t|i i 




Iftft 




mm + # l # # i # 

■4 4 




i 




4 


1 


CIT T f * 

fH*#-* 4f-# 


•H 


fthi fe M 




i r l 






* *#ft 


p # H 


^4: 


4 4 


+ ■ + 4 4 - 


►ft 




- + -s — 


« 


144 


* *ft* * 


t f jr t 

'| fi 

l fl 1 4 






■ • 


■rl r 






I a 






HH 


f V 


wwm 


ftVPPIPP 


ft^ 


* m 


■: 




I 


i 




11 


# ■ »## ■ f 4 44 

H 

Ha * *•Tf+4 


f ff T 

* fa r t 

fftft 

ft#-#4 


Bit -f.. ■ Hp 

r + * ftfi 


i 


W *9 'jfe 1 t Aft 

■f » r ii 

+ 4 ft 




Iff* 
i i i f 
I ft 4 ft 

• ftfi 


i 


V! 


F 


r- 


r 


I r 










r 




r ft 


# > 4 


4 


S ' 


+ 


1 


■F 




-#■ + 4- ■# 

•44 « 

# ### ■# # #-# t # 




p 








l i 




: 




* ft 


* + 


*-f # 

fh 9 ft 


ft ft f 


■f ft #■ ft 


1 Hi t ■ i l 

ftft fft 4* ft ft I 


I f 




■ft* ft -ft ft 


ft 


ft ft 




■ f11 *1 

||H S 


« 












* f f * | 4 1’ 


f * 4 1 f 


:::; t 


F I 






4 


P 4 *■ - 


I 


ft* A ■ 








! 11 


■ 


■ 


■ ii 






LJkJt 


*i , -A » 


- 




■ 


ft 


ft 


ft 


■ 


I tils lead II ECG was srblatncd from a 7-vcai-ohl Mini.i 

w :i s 


Quest ton: 

tore S< hrtau/er ssiili no ( link at signs An it regular heart rhvihm 
heard on auscultation. 


- 


u the rhythm diagnosis? 

What is the best therapeutic approach 


t 




•fa 


ft 


Copyrighted material 




























































































































































































































































H- 


1 —-P 


1- 




— 


7r~ 


w 




11 


iHi 






■PV 








#•* 


I 






I 


■ 




i 














* ■ I in 










. - . 

It * 






to 


m 






■*•1 

nil 


: 










*pp* 






i 












-■ 


* 


-i. 
















*- 




-« 


LA-4 


► i 


■»- 


rM 




■■ 


if 






p 












i 


p 










# - 














i 










•f 


f 




»■ 


F * 1 A **—- a- - ■ 

i jJja • * 






-«.*«■. 


■ 




11 




r- 




♦ 


4 


« 








4 


KUlM 


I -i 


w 




!■ 


' \ 


■ 


















a 




P 


pr 




i 


i 




bm 






- 


4 


T 




t * 






* 




























ilj 




■ MB 


...itr 














Ml f 




- 


in; 


- 




- 


I* 






t 




m 








* 
















i 


► 
















i 






rr |T-:qr. 

a 1 I 1 . * 

•# * » |H i — 

!*■ • - 






rrr 




















•*f 












- 
















I 

1 








m 


«•* M*« i 
ii flllfl RCPH 
















• * 




























r 


4 it 


r:.. Bmwm 


+ 


j 


it i* 




4* i 






+i 






i A«P# 4 


»i 


N » 






r: 


V I'M-' ■ » 


■ I I 


* 


































--1 










i tr.p 

I 


* 














if - ♦ i 






!i 




4 






rrtr 


















4 




1L44 


















■H ii 


i 






*: 












t 




lfl * Rr 


' 








• 4 








*1 








* 








* 


f 










* 




* 




* . 


















a N 




- 4r 










- 1F 














4 


- 


I 

L + l*- 






LH V 
















1 ■11! 
* i -1* 




-4 


fl v I 




* 






■ * ■ ■ ■ ■ i - 












■at 


+ 


■ 


; * 




















Mil.:: 






* F 






■I r* 


TTf 




















■•frit 






*fl^t 
























- * 






■* 






* 








' 4 * 

h f 














r ^ t- 

- I 










“■ 






i 


k * 










a- 








|| 

I . - 














i 






i 


4 — 


» 










r 














*■ 


*r 


a 




« 








*■ 








144 


4 






1 ' ” 


W 


I < * 






**4m 






. i - 








clinical visits. While this dog had no clinical signs and a heart rale id 
fid, another animal might be weak or syncopal. Treat men i should be 
dictated bv clinical signs and not by the heart rate. This dog does not 
rc<|uirc treatment. The owners should be alerted to watch for signs «>[ 
exercise intolerance, weakness, and collapse. If signs develop, a Inal 
course of anticholinergic therapy w ith pmpanr In-line ot isopropamidr 


Answer: Sinus bradycardia with lb si degree AV block. Heart rate is 
approximately 50 beats/min Common causes ol sinus bradvcardia 

include sinus node disease, conditions that increase vagal tone, hypo- 
thyroidism. hvpoihermia. and drug therapy. First-degree AV block >1* 

R inlet sal >0.13 see) is 

the AY node, increased vagal tone, ant 

of bradycardia, such as hypothyroidism. should be ruled out. 
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Question: I his rhvtlnn strip was recorded from 6-year-old King 
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Qu«‘siion: ITiis lc,"l II ECG was obtained fu»m .i 3-ye.u-old Gumi 

Dane that luri echoiar(liogi.t|)hu signs iijikal "l idiopathic dilat d 
card iomy opal h y 

1. What is the rhythm diagnosis? 

What is the most likely underlying disorder? 

What is the best therapeutic approach? 


I 


‘j 


3 




Copyrighted material 


I 
























































































































Fto * 1 








# a a, **■ • 


♦ HI * V 

♦ * « I 

♦ ft' 9 * 






■ 


« 










i # r s- 


s * HI 








■i 1 ii 




4 






Iflll 


[ 


f 1 1 pH -a 

* * + ♦ J | * 

f It* 


* 










♦ A »- | 
















■h • 


1 - 




4mm 




>li 






















4 « * * 




I - 


mmr m 








r'f 


»* a 






























1 




* 1 ftf 


# 


p 


IHtT^ 




I Hi * P 

f * f * 

I I B 


♦ * * ■ 


*' I* 

■ff I f 




* * ® 






































I f II MP* 


faHI I 1 , 

trii i* i 

kini fl I fe I 


: 


4 4 












<! 4 I* K 

*lr* III 1 1 **#* • 

•4 *r|ti p J *4f 1 




.« fe 

*■! * * 












f | 11 

* v m* 






























*■ t 

•Ii I * 










# 




























4 4 I C 






























tl 


*-*■■ h* * 












; 1 . 


ilk* 


p p * HI 

IIHflllll 




m-m-m ■ lute I 








t 




♦ 






ml 








17 ■ 


lit 1 
t?t * 




















U| 4 4 a I I I fe 


II * 




141 








* ■ - 


;j 












■ 














fe 




r 


:: 






















- 












11 


I 








-**-«•- 






■ 






- 


* 










r 1 

H | 

i 






14 I 




{ I 1 ll I"' ' t 

I IP 4 111 








ft to 4 “ft 




fe 




*9 

»fe -4 


# 


'III • 


4 *■ E 






- 










r 






m 
















ii 


■# 












in 










* 


«• * *■* 


H 1 


* 


■ 1 P 
" 1 I 1 11 

***lllM* 


n: 


'll* 11 


:i;m 






4 








f f t +■• 

Hi HB 




ft 




ni 








<<« 


h: 


1 I 














■ 


*4 


* * 










Cawi* 9 


9 * * -4 


1 


r 


T 






M | 
Jr 








- 


m 




■B 


■fc • 








4* 


■ 




11**4 

f I < « Hi 


* 4 mm 








to* 


* 








4> 












1 




I 








* # ■* * 




* 


»|#p«# 

- “■ r- * - •§■ 




Km 


rti 


* 














1; 








4 








*■44 


,l- 




-H fr 


I* 




-a 


m m 


















11 




•i *i 




* 


k|« 1 ** 




Hi 


M 




F 
















H 




* 4 










* # 




■ * i I +•¥ 
























— 


■ 


■ 


"L** I 




III - ,! „ 














4mm 




* 4 i » 




MH 1 

r 1 J 




■ ■- 




■ 




4 Hi c 




dPrfP fc 




























h ■ - r 










a v 


















m ;• 


















f f till!*<■ + 
flip 






















































1 


■ 1 


































1**1 * 4 

■ililllll 

4 X I 






































IIP 








*■*»»*■ 

4 All 














'Ii 


>> i 


[ * 




:iT- 






















4 1 






Ml I I 

1 r 1 1 






4 
























•9 




















4 fe 


Mfl 






- HP HP 














it** 
I * * * 


I* I 

r * * *■■■ 




















I 

V P ft f 








*fj - i I 








: ! 










fe 


Mi 










+ 9 

* Hi* Hi Hi P 










■ * 


i i Hh 








01 * 




* * 4 * 

w * -i to 












A > ■ 

4lirtl 




■Hi 




■ ■ 


Hi HI Hi *■ 




























' I' 


4 I* flftft 




If * 




*■*« 4 tlf 




If Ml 








« i 
















I ‘ 


















9 -- 


Sinus rhythm with two ventricular premature complexes 

180 beats/mm. The QRS 


sinus complexes ami inili.il fortes that 

sinus < omplcxc*. The amplitude of the complex 1 -s is midway between 
that of the sinus complexes and of the ventricular premature com¬ 
plexes, however, and the I waves have the same 

the ventricular premature complexes. If lethargy is believed i<i h< 

associated with the arrhythmia, procainamide, epu online, or tocainidt 
should be prescribed. An ETC is rr-rvaluated in 'J to H daw 


Answer: 

(arrows) and a fusion heal Heart rate is 
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(omptrm of the ventricular premature complexes arc 
/arre and are not associated with I* waves 1 he third 
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mil is tlir fioioti lw.it I lie muiphology ol .1 lusum heal o inlet mediate 

he 1 ween that oi the sinus complexes and that of the ventricular prema¬ 
ture complexes. A fusion beat has 
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Vtrul fibnllation. Heart rate is __0 beats/min. Dilated car- 

oumion cause t*l atriaJ iihrtllatiou. Di^oxiu 

t in dogs with echo 
cardiographic evidence of dilated cardiormopathv (e.g„ poor leii ven¬ 
tricular contract ilit>) or signs of congestive heart failure. Nolire that 
the negative, wide QKS complex (arrow) resembles a ventm utn pre 

mature complex; however, deduction and 
graphic criteria suggest that it may 

aberrant ventricular conduction. Ibe term 
duct km" is used when alteration of a supraventtu uhu impulse occurs 
in the ventricles. Such alteration results in a change in 
plex amplitude, polarity (+ or 

pared with the QRS complex of the normally conducted beats. Thc 

otcurrrnre of aberrant y depends critically on a 


and short R*R 


cycle * Ii) preceding the wide complex (arrow) 
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specialized conduction tissues that is dependent on cy cle length (heart 
rate), Commonly, when a short cycle (H) follows a longer cycle (A). 
1 lie supraventi u niat impube is t oiuhu ted abetiatilly in a 1 <gbt buiulle- 

gittetn (Ashman\ phenomenon). Right buiidle-bnuch 

Put kinjc (ibei -1\ pit alb have a 

bundle-branch libers at normal heart rates. Ashman's phenomenon is 
common in animals with atrial premature com 
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Question: Hus ilivlhm strip was n umlcti from a dog with a chrome 

rough I lie dog had been given digoxin fora suspet led rardi.u insufti 

ciencv i 

1. What is 

2. What is 


the rhvthm diagnosis? 
i he most likels underlying disorder? 
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was rerorded from a cat with a severe upper 

respiratory infection. An abnormality in rhvthin was ausc ultated Paper 
speed: 25 mm/scc. 

1. What is lire rhythm diagnosis? 

2. What is the most likelv underlying disorder? 
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Answer: Sinn* rh\Uim and a mtrw oiiducled it trial piemaiure corn 

pint. Heart rate is 120 beats/min. 

that (he \\ junction lias not toiallv recovered, 1 r , tin 
conducted to the ventricles. Hie premature I** wave is superimposed 

on the S-T segment nr the previous QRS complete, 
waves, indicative of right atrial enlargement, were 
secottdarv j nlinmurs hvpe 1 ! tension (corn a 
rack radiographs. Atrial premature complexes are asstKialcd with 
atrial enlargement or any atrial disease (e.g., neoplasia), ■ 1 ire second* 
ar> to drugs <e,g.. digoxint. B> wav of review, the following steps 
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Answer: Itunmiiieni sums arrest or sinoatrial block, Heart rate is 
variable, Afiet the first six sinus complexes, a pause occurs 
b\ an escape complex (arrow). A onus P wave just happens to 
the complex at a short P-R interval Sinus arrest is 
impuls*? to be formed within the SA node because the automalicity in 
the runic has been depressed Sinoatrial hlmk is due to exit block of 
impulse out of the SA node. The rhythm is irregular with pauses 
demonvtrating a lack of P-QRS-T complexes. The pauses are twice or 


t- 


I* 


■ 




24 








I 




bbA 














■ 




*1 »* 






fc- 










ft A * ft 










■ MU I ft ft 






Mi 


















HP Ji M 4 
















l 








+-+ » 






4 I 














I 




ft I 




























1 ft ft 


ill ft 




































P I «* 






p | #■■■■#! t« 












k • tl * ft ■ |4<1 ** 


I I 


» B 




■ 


m 1 1 4>itMmfiiiiin i iiiii . 


p> #» 4 H 


Ml I 


■ r 


iu iiiji ■■■ 


■ ■■■■■ ■ 1 


ft * 


1 


■ ■ 


fc <1 




if fc f-f 


r 1 


a t ft t 


fc - 


■ 


» * t # 




B-H 




k 


a 


1 f ft ■ 


ft • t 


6, x a a 


should he used to analyze anv rhythm strip: (1) general inspection ol 
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grcaier than twice tin* normal R-io-R interval. Sinus arrest is rare in 

Associated conditions include either irritation of the vagus 
pathologic conditions involving the atria. Irritation of the 

thoracic neo 

severe respiratory disorders, and vomiting. Atrial disease's include dila 

cardiomyopathy, drug toxicity, and elcc 
trolytr imbalances. As with many arrhythmias, the underlying cause 
should be treated. 
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Question: Tliis riivtKtn sinp was recorded Irom a 5-year-old Golden 
Retriever with a history of syncope. 

I, What is the rhythm diagnosis? 

What are common causes ot this arrhythmia? 

What is the best thetapeuik approach? 
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cardionnopathv is a «-ommnn t ,iu%e uf (his arrhythmia in a large. 
dug. A vagal maneuver should be performed to ir\ |«» break the tachv 

cardia. II unsiirtesslul, propranolol, diltiazrm. verapamil 


Answer: Siiprascniricular lachvtardia Heart rale is H(K) beais/inin. 
The narrow complex U< hvcardui supports a diagnosis of supraventric 

larhvrardia. DitfercnLia) diagnosis imlodes sinus uichvrardia 
aitial tai hvcardia.and atrial flutter. Ventriiular ia< hycardia should also 

be considered. Atrial tachycardia is associated 

disease and can also occur secondary to a systemic disturbance 1 , 
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dilated cardiomyopathy is ■ umenicd or suspected, long-term ther 
apy with digoxm also should be instituted. 
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(he rate 

following the artifact complex 

a to pose a problem during anesthesia. 


Answer: Artifact simulating alrtal aiul/or vmtricuUr ectopic com¬ 
plexes Heart rate is approximately 175 beats/min. 
i.iirows) occurred when the cat jerked its leg. The artifact simulates 
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lure, wide, and bizarre QRS complexes, wiih no mswm Union m ilie 


Sinus rhythm with paroxvsmal ventricular tachycardia, 


Answer: 

I lean rate i<> ,10<) boats/nun during the tachscardia. A lidocainc bolus 
should be administered to determine if the tachyarrhythmia ran he 

mr •4M 

letruitiaied with this drug. Lidocainc can be administered as many as 
I times in 


underlying atnal rhvthm (F waves), are 

tachycardia. Therapeutic goals are to prevent progression of this elec¬ 
trically unstable tachvcardia to ventricular fibrillation and to stabilize 

# -^ - if 

The slight irregularity in the 
interval between successive ventricular premature complexes can be 
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mg/kg boluses at 10 -min intervals. It the response is 
favorable, a lidocainc infusion can Ire tonlinned until the dog is stable 
enough to hr started on procainamide or quimdinc orally. Normal 
at it) base and electrolyte status is important to ensure the success 
of Itdocaiitr. If the response to the lidocainc bolus is inadequate, 
procainamide can be administered intravenously. Successive, prema- 
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w.is recorded horn .m H-vrar 
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w ith dental disease I he I CG was obiainrrl as pait of .i pr can estl i e t ic 
evaluation. The dog exhibited no clinical signs of cardiac disease 

is the rhythm diagnosis? 
is the most likely underlying disorder? 

is the best therapeutic approach? 
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bond ikit u.ia bring examined bei .uisrcil se ven* dveptiea and cyanosis 
I. What in the* rhylhm diagnosis? 

What is the best therapeutic approach;' 
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Question: I Ius ihyihm strip was obtained iiom a IQ-year-old Sia 
mesc cat as part of a geriatric profile, 

1. What U the rhythm diagnosis 
- What is thr l>est therapeutic approach? 
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Answer; Sinus rhvthm with atrial premature complexes (arrows*. 

Heart nne is approximately 241) beats/min. Pie rhythm is irregular 
being interrupted by premature complexes that appear similar to the 
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Qu««Uon: Tins tend It rhvthiu strip w.is recorded from a 5-vrar-old 
Bulldog that had collapsed. 

1, Wh.il is fhe rhythm diagnosis? 
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What I he best ihcraiieutK approaih 
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V'eniricular pre-excitation. Heart rate is 120 bcats/iniri. 

originating 

portion of the ventricles prematurely through 

r AV node. Electrocardiographic 


underly mg disorder either mav be an isolated congenital 

delect or mav be associated with other congenital cardiac defects (c.g.. 


K wave. 


Answer: 
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surgery, and atropine should not be given. Paroxvs 

mal tachycardia associated with ventricular pre-excitation 
inson-Whiie syndrome! can be a common occurrence 
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Question: 1 his lead II rhythm strip was recorded from a 7-yrat -old 

male Persian cat with dyspnea. 

is the rhvthm diagnosis? 

What is (he most likely underlying disorder? 

3. What is the best therapeutic approach? 




» 




9 










Case 30 




l 


■ f 


Cfi 4 

il I 4 

■Iff 

• M i 






■I 




# fa-fa 

fa t 4 *1^") 


■ 


i 


a 




n 










f f-t - 
•H* 


OH 
4 t f * 

4 * f« •¥ * 11 

* t • tij ♦'** 


t H -1 

* 4- 4* -i 


* it a 

H M 

i I P I 








H::’* 


* + t * 


If 11 


" 




<11 


N f t 




Htf 


1 « ■: n 


: 
















a- 4 + 4 


P-f 


► I 




— — -■ " 


I A 


i ■ ■ 


ft f * * 


■ F # ft 


* 


: 










I 








'FT' 


■ 




f 4 ¥ I 


I f i f 


am •pi 4 , *. j. * 

*■»*■*■♦<-* 




r I 


■ 


m^am 


P F 


■ ■ ■ i 


* + 


4 4 + | 


i t# ■* 


+ B + + 


—: 


I 




■*■ * 


■ I 


T 4 




H 

* a 4# 


■ 


I f H 


*■ # # 4 


MM 




• ■* ■ -P 


1444 


M* " 


t - f * 


#CiM« 


u 




tHt 
♦ ft# 


T 


: 


l i 


4' * 


p • I v fl - p i f | a | | 4 

■Mfll 




M 


If 4 -If 

4 4 1 i M 

i I 1 

t-rl 4 




«■* 4- B - ♦ * * 

♦ a 4 

ritiiti 

yjpjHpMp | ■ 

* ♦ l>M4 

I 4 1 J 

a -I a A 

■■ B1 

* * f ♦ 






H’Mtf 


It t t 


f t 4 


i a 




■ F 41 




* A A i 


• ft M 






f« 




E5H 








ft fa ft ft ft } 1 ■ 
i i 4 #4* 


twfi 


i 


« 


If * • 


I ii 




i I -4-4 4- 4 


+ + 


4 » m -m 


1 


f * 4 


* * 


fff 

4 


ttu 


rrMHt 






r* 4 4 


Hit 


• *«1 


4 4 4 1 


!• 


« 


hi § i|| 


HI 




• - 


HW - 




r I 1 






* Hh 


■ S + i 


* ft -ft F 




*1 


i * 4 




i f 


4 4 


; I 


H-M 


t- 


* f |: » 

*4*1 


a 


► 4 


fr+ 4M 

ft 4 


4 


f t # 


* 4 


4 4 n 

##4 


t 


• ♦ i 


■ 






OH 


* ‘#<4 «*» 4 


I 4 


4 » * 4 


i -P + - 


■ j j 


"I i l 


t * I p + 


■ 


|U 


44-4 


4 4 


4 ^ 




p- a 


; 






V ■ 


i 1 ft + 


* ft ft ■# 




M 


I J 




Vi- I ft 


i- -*■ 4 


41- fe 


pMM 


t 


*■4 + 


y-4-p a 


■ t 


4-4 4 


+ 






MM 1 






i 




■ * 




ftl 


I I 


. - t 


« 444 #■ * Hj- 


ffl 


* # -4 


f- * 




- 4-4-4. 




+ 








* * - * 


4MhftH|Hl"ft 




• t- 






I 1*4 


4 HI 


M -FI 


-i 


* + ■*■*■ 


f * 


i 


c-4 


■ r r 

+ + 

Fit 

t » 4 




r 






|-» fa 


1 B 




I 


4 | 






4 4 


♦ 44* - 


!• 4F-f-a 


t 


* - ¥ ^ 


rt I I 

Hail 


■ 4 


a- *-»* 4 






«i il 


* 






■ 


* + ♦ * 


; 


i- 




*■ 1- v 

4 f f * 


■* * * 

+ * f a • 11 # 






IN 








- *• 


- * 




•• . 6 - 




‘± 


-m 




■fii *4i 




^■Ir • 


*■ 




■ 














f# t I 4 4 ts- (. •|#44 f 






tit 


+ 


t 4 ■« 

40 

Hi 


m 


► #- fr 


i * + -s 


«—f 


r f 

fa * 4i 

Ihhp 








ff 


- 




: 


4 > 


■ "■Nfa [ft * * * 


4 <4 * >4 
4 ■ - * 




* 




B-* 




I 


li 




■ 




1 


" T 






V I 


i 






V 


f f I 

III 








■! 


■> 4 






* | -# I M 




f T ♦ * 

rtn 

lii l 


- f-+ * 

■r J- *-* 


f + ' 


ttl 


• i 


■Mif 


mm 


■ *■ 


I 




BAfl 




ft « 4 


t 


a ■ 


ft hi- * 


■b 




4i •» 


* 


<#- # H 


I ? I [ 
IV ■ I 


i 










r I t 


i 


* -» 


4 4 4 


A f- 


▼4r * 




i a 


B 4 


ii 4 * 4 




^4 


■a 


v« * 


* #> * P « Afc 4 


P 4 + + -14 14 4 

4 -it f f 4 4 Hi A 4 

a 4 # ♦ Ini ■ 4 4 

MM# 


* f 


I 




* t t ' 

fTTf 

Mil 

kill 


M * « # 

■ 1 - i 


4 m m 


~ + * * 

■ t t ♦ 

frf 1 f 

k M I 

t-Mi 

■ + ♦ I 

■ 4 I A 

■ III 


1 1 




I4hn 


iv * * * 


1 I 






Ulilii 




■-fcd 1 - 


a 


1 


k - 


T H H ’• 

1 

flat 


1 


1 


part 


Ml 


MM 

i 4 #4 


* # 4 4 


* t 






*■ r 1 

f t I f t 


4 r 


| -ft * f 

+ -ft + + 


* 4 ** 


ft. 4-ft 


■ ft 4 


' T 








m mm m m 


F - F 1 


It 


V « •« 


ft# f I 


* •* # f- ifi 


- 


Mat 
|§ Jm| 
■ 

fill 


aft# 

i j I a i a ft 










f- -i I jjt 

I 


a « 


■ p t t 




*<44 

i F * i 

4 + 
4 4 4 4 




r 












Mi 




Ilf! 


■ » -* ■ 


1 r: 

I l I i t > 






a 4 p y 


+ 4 - 


pHi 






Ip-v ile F ■ 


■-■-■Mi 






■' ■ 




j 








* 4 


4 -ft 






■ 4 *■ ■ 


■*rFP> 


■■ ■ ■ 


- — + -ft 


' t 


p -4 


* v -1 




1 






*444 






4 ft « 


4 P-f 


1^44 


Itf t 


•M* * 4 H 


I 


■ 4 4 -■■ 


4-4— 


# 


a I a a 




■ a a ^4 4 


1 






* 


f+J MM| t- f t * 

fa •; * f f A f fa I 

I * t t !■ f t t 

r *-1 rnff ♦ t ft 






11 f t 

11 ■ 1 


1 4 


1 M 

* frSJfi ' 






a Ft f 

+ ► +1 

T *n 

li* f 




ft -a- if * 
+ * ■# -ft 
4 # -p 

a « #4 


■.+ ir* bp ip 


* A 










4 




1 ■ ■ 1 


v ■Ml 


W 


■ 1 


■ 














* t 








* 


- F F F 


hi 


FFF 








:t;: 


F | k 4 


■ ♦ *■ 


FriK# 




fa ft i 




r 










K 


a 


4 4 4 4 






Ml 


A ■ 






- 








^r+ 


I T F + 




F ■ -ft-# 


■ i a 


p- 




ft 


1 




r 


till 




* M 4 


■ f t 


* 4 -4 


- 1 4 




i ■ n 


I u 






ft 


■ 


ft v 4 




■ 


V ft f 




P ft 4 


MB 






_ 






ft F f 


- 


1 M 


»■-## 


ftr-^a 


- - - 


“n‘ 

* * * I I 
ft i a 1 f 1 

fcJrjkjt. J' L JL 


1 * 


* *44 


4-4 


4 


IT 


DA 


r f 1 11 f f t 1 ? 

■ A * * * t f f t 

pin 

*- 4 » 


f. at 
t fFf 

» P '4 -y 














Pt B ^t 


ppim 

fa A fa # 


F * F F 
4 ■ F I 


ft -ft # ft 


F ■*• > i 






- *t 


ft a 4 ft 


» A + 4 


ft 1 ft ft ft it 


ft 4 




1 


* t 










-w+- w f 


. m 


**Ft* » 


ft - ft 


ft V ft ft 






ft ft ft-ft 


•flaws 


ft -F ■ ■ ■ ■■ 


R t 1 




4 


tt" 


1 t 


«nt 
^ * f 


v 1 


w 




* * 11 


- p - 


|i i a h 

14 il 


* # ♦ * 
fa 4-44 


fafatf 


ft ■ * 4 

t i F F 




1 ■ 1 i 


F* f -I 


MMMft 


v ft ft * 


ft F I 


M# 


I - 


*►*» 


F fa 


#■ 4 


1 


11 


4 t 




mh 




rm « -B 




ft ■ I 


ft ■ h I 


ft ft f ft 


ft ft 4 


ft V 4 


fa# 4 


r • 






■ ■ 


■ 






A 


•B - 


£ 


k 


U 


Question: 1 his lead I) ElX was obtained Irom a 3-year-old Fug with 


1,1 


ril 


I 


L 


* 


ft 


I 


ft 


F 


I *■ 


i 


speed; 25 mm/sec. 

1. What is the rhythm diagnosis? 
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Answer: Pronounced sinus arrhvthmia with sinus arrest or block 
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levels of parasympathetic 1 vagal) tone to the sinus node that correlate 
with respiration are normal in resting dogs. Sinus arrhythmia is more 
pronounced in brarhvccphalic breeds and requires no treatment. Sinus 
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R-R interval. It may reflect increased levels of vagal lone or underlying 
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slow the heart rate should be instituted. Appropriate drugs for ireating 
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sinus no<le disease. Sinus arrest or block requires no treatment in 
animals with no clinical signs. Notice the varying amplitudes of the I 1 
waves, termed “a wandering pacemaker," which are often associated 
with sinus arihvthmia. Also, notice the variation in 

QRS complexes and T w,nes. fhc distance between electrodes can 
change with thoracic wall motion during inspiration and expiration 
The rate also increases during inspiration and decreases during cxpi 
ration. 
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Qurstion: I hi* tracing was recorded from a cat 
fmm < at iliac anest. The rarduit airesi occurred just minute* at er 

anesthesia was given for repair of a fractured jaw. The first four com 
plexes are h -id I, ami the rest of the strip is lead II, 

1. What procedure had to be performed to help to reverse the 
cardiac arrest r 
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Question: I his rhythm strip was recorded fr*>m a dog that had expc 
rienced 3 seizures over the past 10 days. 

I. What is the rhythm diagnosis? 
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ventricle. The right ventricular pacing result* in a CJRS complex width 
that iv iruteased to 0.(H» set anti is positive. Klectmnic pacemakers are 
used on a nmporary or permanent basis lor treating svmptomatic 
bradscardia and occasionally are used for controlling a tachycardia 

resistant to drug therapy. When the condition ot this cat ha* been 
stabilized, the lemimrary pacemaker will probably not be needed. 


Fixed-rate, artificial pacemaker rhythm, l eft bundle-branch 


Answer: 

block pattern. Heart rate is l. r >S treats/mm. A transvenous electrode 
wire has been placed in the right ventricle, resulting in a left bundle- 
branch block pattern bach stimulus artifact tSPl is followed hva t^RS- 
I t omplex. When the pacing lead 
right ventriciilai iiiuh. odium is 
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Question: this lead II ECG was obtained from ;» I.i-year-olH Irish 
Seller with cyanosis and muHlc-d heart sounds. 

S 

1. What is the rhythm diagnosis/ 

2. What is the best iherapeutw .tp|iru.i(h? 
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Question: 1 his tracing was recorded from a dyspncic cat with 


severe 

pleural ctlusion. An ei hocardiograjjhic study documented (he thUtied 

form of cardiomyopathy. An abnormality in rhythm was auscultated 
with a pronounced femoral pulse deficit palpated. 

1. What is the rhythm diagnosis? 

2. What is the best therapeutic approach? 


Copyrighted material 



























































































































































































































7777 


7“ 


rrr 


? 


* 


■Mi 
* * * ■' 
f- f ft -ft 
* * fr fr 


■ + * fr 

*r L+ Hfc 


«■ V 


1 


*# 


* 


* * 


7 


W 


» fr t ■#■ 


l»W 


ff- -g **■■** 


rfr fr 


4 


I k 44 


p fr * f fr 4 * -fr ft * t 

UUUJiAiU 
* SBEirrriSBlSB 

TTT 4 

ifc ir « 

*-*- -fr + + B- 


fr A fli I 

■i - -fe-*-* 


i ■ 


iq 


- « 

- 




g y " ■ *fr i 

ip 4 1 4 4 i 


******* 


p» . 




* 


jr 


■ 






■ 


l * ■ » a *4 I4< ** ••• it*M 


Aft 

;■ fr ! * • JB HP * * ■ 

B * d -fr * f 4 


■ Hr * ■* 
iHHHf 
* * * # 

jfci ijflittii ■ 


■ ii lllilf i ♦ Ml 

ifi in it ***■ tr 1 

hi ism tvttx fr 


#§ t*M4Mil MM* 9M** * i «*• 
#9 * 9 f *»M* Wl#l l M * i ft lit 

^ ^ #mpa* ■>■»» C*M . ■ .* 1 1 ■ -iff 

*4 frifrMtn ■ * rrr ri 4 #fr#4Attil 


in:.. 

4*4 


- 4 


+ 


-4 


ft- 


■ fr ■ 


8 


I 


1 




► 


VPlflHpftl 






Mail 
t * f tl 










J 


1 


■ gf l i 

i I I I 

i y i 

MM 


** 


*# 




I 1 

4 P i 9 

■ Ml 


i j 




m* 

r - 


: 


; 




l 


4 




H 


r* fr#*** 










■flmvjiiirawmai.is 




. 


r, * 




•t 


V 


1 


:n 


+ M 1 * 


a i . a 


mw r *991 i Mill Hi** * 94 * .flvi # 

it** ■ §♦§* - 


+ # 




* s- 


* 




f 


* 


p 


i + * * HI 


fr * fr 


* § 


I 


9 






a in: 


::ir: 


t tnUHn 




a an 


f * t {*■*i 

iv>f f «f -f 


► 


t 


f ft f 1 1 

ft 4 ■ fin 

t 4 T T f ' 

' « ' ' I 


r l 


r t 


r 




% 




t ► * 

-1 




- 




; 


f t f 




>'■■9* ■ 1 


F * * 


i v 


' 


* » •? 


t 


HI 


N 


Ir *-#-*-1 


i ■ I * 


1 S 


f ■PMI 


t f f i f 

| Iff IN 

. . . ft 


-f t •**•* 

ft 4 •■* * * 

fr##** 


+ «■ * « 


ft* 


ft 


ir r 1 fr fr 

P MMI 


B 


l 

Hint 


* I 


t* 


91 




* V I V 


i * 


ft- 'I 1 


f 9 








W t 


::l 






* t 


F fr 


P fr ft 


pr fr «rif 


i- + 


f-Hft 


frP 


¥ * m 


i 9 * ♦ ■* 

Mrf 4*4 
mJhIm 

!■ ^ + 4 . 




L 


■ M 


& 


i r 


, * 


* 




f 


t 


# 


# t 

M 
t'i-P* 


+ 




T 


- - - • i’ 


•irHft 


■i 


* 


■- Hft- * 


flTt 8 


a 


* 




* 




■ 


t 4 4 # 

ffU 

4 f>4 4 
■ f + * 


i 


* + + * t 


+ |i Bi ■ 


4 


ft—*-« 


■ 


ri 




4 - 


m 


•- 


fttt 


P 


ff 


f* 


t + 




i> f 




P 


a 


1 I 4 






-* 


t t f f 

f t FT 

11 H 
pm 


ft if ■*■ -i 


t 


I- 


■ " P m w 


■ 






- «i . i 

* Vi i 




:n:r 








f ► f 
4 I 


^ K 




i i 44 


t# 


ftp 


■ 


Ht* ttNf 


* 4 ■■ 














* 


■f 




ft # ft ft* 


4 


t -I i 


' * 


I 1 


I 




■ 1 1 




Sinus rhythm. The heart rate is approximate!' 120 heats/ 

suggest !«*It atiial enlargement. Ihc small 


tnsHir: 


wide P waves 


■ 


■ 


QkS 4 omplexes and S-1 

climion. MulTled heart sounds, distended jugular seins, a large, globu* 

ascites aie typical ol chronic pericar- 

a sensitive and 


* J 


B 


lar*s 

dial ellusion. An echocardiogram 


I 


ft 




* 


to 


a 




* 


F™ 


- — 4 p 4 * ft *4 

ftn fcl •§■ -# 


Lft 


llUiUi 

■■ I f f ft I 

#1*44 








* 


pft 


■►ft 


*4 


- t - 




r r • r I 

ill o 

if ftrt 


p 






- + i 


4- 


f 441 


-+ 


i * 


ft r-ft 




h * 










+ 


■ ## 










ftd . 






« p « f 
fcM * ■ 








ft 


ft 


r f *■ 


■ + 


ft 




r 






— 


■ 




- 


" 




P * * - 
f ■ 

P I ft- P 




t + fk •' it- 


J 


pip 


4 


- 




I • | 








I it i * f I 


4 - 


* 


* 9 P*I 




b 


i, i 


* • 


r ■ 






ft 


i + 


> 




• t • 


m 












1 J ■ PH 




MU 






■ I 


1 1 * f 


p l-urfti 4 H 


1 ■ 


t * * * i 


- - t ^ 






I 


■i 






A - 


lift 

HU 


hft 


i 








► 


m 




9 ft 




fr + 4 - 


p-*nlHp-ii 












-H- 




IM 


i 












* 


+ 


* ft 


r 4 - - 


fill 

11111 Mm 




pa 






" 


rrtrr ; 


i 


- 


i * ^ i 

i • ■ * 


S - • •■ 

* * a m 


t * 


* ■ 
* t 




# ft 1 

A' 


i 






I * • 








A ■ 


N 


* i • 


UK 


I ft 




Ti 




- 


u 


Iff I 

* IHn 


■ 


fr 


t: 


* 


fr» 




b 


HA ■#■ 




■ 


► 


► - 


i 


a 


* 


V Pf* 

*i*f4* 






? 


■ r 4* 






11 


T 


I ft 




Case :th 


+-ft 


* « 


f P# t 1 

• ► f * » ► * f 

*-ft 

a > .an .,b ijftj ■ m ft 






Tf 7 * J f * 


« 






m 


*4 






p 

J 




I 


If 










m ri 

- - F# * 

WW¥ - + 










F 


PHf 






1 




pH 


■ r 


-* 


ft 


■Bftr 




i— 




i 


ft 










—* ft 


1 nP 1 

p fr frB-i 
fr 4 fr* I 
i fr ■ * i 

fftlfYt 


m 






l::::3 


:: 


» 4- # 


•ft 








4 


i 








MO* 








H 


::: 


*9# 








lit 


« 






ft# 4 ■ 4 


■SmTHTTS all • - 




]*# 




4 


n 


ft i 






t 








I 9 4 




* | 












I I# 


flw 


f • 


« 


rmi 


•—f 






■fr 






4|4 

I i 


* ** f * - 

e ♦ * fa 4 > # fr # fc— 


+ 












# aftftl I 
I a frllAftll 


ft-ft | ■ I V I ft 








■ 




: fl 


.+** ji 

ft= VVft ■* ft J 


N 


#*fc 


F 1 




i 








4 * * 

»■ >» * 

l *v < a* T p 
B * » * 


4 


*4 




IM 


#• 


t f T fr 


*• 


r 


* 










g# t * i 

HHH 


r • 


t 








HU 




A 










is 






- « 


►ftft 




| • *4 « Aft 1 * * W 


— 




ft 1 


9 ft r I 9 It f l 


I- 4 fr + 
fr * ■ fr 


9 -ft 


i I 44 


- 








i- 


■= 


es. Heart rate is 
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are ptohahU present in this lead II rhythm strip, rhe three foci include: 
(Ha normal sinus complex. ( 2 ) 4 ventricular premature complex 
|\'PC>, and (3) another VPC. I he stmull meous activation of the ventri¬ 
cles by the sinus complex and one ol the other two ventricular foci 

creates s cntncular fusion complexes (F). Some fusion complexes may 

represent lusion ol all three fori. Ventricular fusion complexes have 
no clinical significance other than to confirm the ectopic nature of the 
premature complexes. VFCs with different configurations occurring 
in the same animal are < ailed multifocal or. more appropriately, multi- 
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confirm the diagnosis. Pericardiocentesis is the best therapeutic ap¬ 
proach for pericardial effusion. S-T segment elevation suggests pres¬ 
sure or inflammation of the pericardium and is found in animals with 
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Qprsiion: 

Ivm-alc Co< ker Spam. I with a hisior> of syncope 

1. What it fht- rhvihm diagnosi*? 

Wluit are romnum < antes of ilm arrhvI hmia ? 
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wiih heartworm disease. The ilinicaJ signs were severe dyspnea, ex 

treme weakness, and cyanotic miu um inenthraiies 
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Answer; Sinus bradycardia with fiiAl-dcgrcc AX’ blink and a juiK 

iioii.il escape beat. Heart rate is approximately Hi lM*atc/min. Sinus 

bradycardia is associated with 1i\|H»ihyi<iiditni, sinus node disease 

hypothermia. increased vagal tone 

goxin, propranolol. diUiazem. and xyla/ine) Old female Cocker Span 

ieh are prone to sick sinus syndrome. First-degree -XV block can also 
be associated w ith increased vagal tone, hypothermia, and drug admin 

ts(ration negeneration or fibrosis in the AX' node of genatric dogs is 
.• common cause of AV block. Seoplastii infiltration and myocarditis 
can also aflet i AV* mKlal conduction. The junctiona) escape beat is a 
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Answer: Sinus rhythm. Heart rate 

thromboembolism is the most likely underlying disorder. 1 horacic 
radiographs should be taken. Aniiarrhythmit drugs arc not indicated 
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Question: This lead It t CG was obtained from a 7-y ear-old IViiniet 

with heatinorm disease. I he dog was examined because of severe 
dyspnea and cyanosis. 

1. What is the rhythm diagnosis? 

2. Whai » the most likely underlying disorder? 

3. What is the best therapeutic approach? 
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Question: This lead II I't Itj was obtained from a 16-vear-old cal wills 

clinical signs and a slow heart rate heard on auscultation. 

1. What U the rhythm diagnosis? 

is the most likely underlying disorder? 

3. What is the best therapeutic approach? 
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Fulmonan thromboembolism 


Answer: 

segment depression and large T waves 
the most likclv cause of the acute dyspnea. Treatment for pulmonary 

thromboembolism includes cage rest and oxvgen and corticosteroids. 

Antithrombotic therapy with either heparin 

the risk ol subsequent emboli. In humans 

Its in, thrombolytic therapy is often instituted. 


nary embolism. Pulmonary arteriography is commonly used ill humans 
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i unary thromboembolism include pancreatitis, glnmerulonephiuis, 
chronic renal disease, neoplasia, hyperadrcnocorticism, and heart* 

worm disease. 
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Question: IT*is rhythm strip was recorded Irom a 5-vcar-old asvmp 
tomatic 1 crricr. 

1. What is (he rhythm diagnosis. 

2. VYhat arc common causes of this anhvthmia? 
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QueMion: This lead II FiCC Has obtained fumi an 1 l-vrir-old tier 

man Shepherd examined heraux- of severe weakness and difficulty 

breathing. 

I. What is the rhythm diagnosis? 

. What is the most likely underlying disorder? 
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Question: Strip A was leconlcd from a dog during surgery 1 for a 

gastric torsion, Strip H was recorded 3 davs later 
I. What is the rhythm diagnosis? 

What is the most likely underlying disorder? 

What is the best therapeutic approach? 
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Answer: lirst-dcgTcc A\ block (P-R interval 0.13 sec or 6 !-* boxes; 
normal not grcatei than tUMi sec or 4V t boxes), Sinus bradycardia. 
Mean rate is approximately 12D bcats/min. one atrial premature com 
plex i arrow). When the strip is not read from left to right, the atrial 

premature complex can he easily missed. 1 lie varying QRS complex 


amplitude is i ouipaiihle with the pleural effusion. With these electro 
cardio graphic abnormalities and the clinical evaluation, the dilated 
turn* of cardiomyopathy should first be considered. A diet.ii v history 

determine the likelihood of taurine deficiency. 
Hypokalemia mav cause taurine deficient v cardiomyopathy. 
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Answer: A. Normal sinus rlnttim. Heart rate is 110 hrats/tniu. B, 
Ventricular i.h hst ardu (no relationship between P waves and bizarre 

ORS complexes). Heart tale is 165 be;*ls/n»in. Wniricuhn e* topic 
arrhythmias often do not occur until 12 to 36 hours after a myocardial 

ischemic event <e.g.. gastric dilatation-volvulus, no near dial in fare non. 
or inuiniatir myocarditis). 'Hie exact niechanism for these arrhythmias 
is unknown, hut theories include acid-base imbalance, autonomic im 


balance, myocardial hypoxia, elet iroktc imhalance 

depressant factor. The initial therapy for vennicul.ir lathy card ia is an 
intravenous holm of lidotaiue, If such therapy converts the arrhyth 
rttia, the a 11 tm. 1 l then is placed on .1 lidocaine inlusion. The infusion 
rate is adiusted as needed to control the arrhythmia. When the dog 
ran take oral medication, sustained-release forms of procainamide 01 

quiriidinc should be administered for several weeks 
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Question 

Cot kcr Sji.miel exam tiled !>«.*• ause 1 collapsing episodes that had 
ut < urird during (he past 72 hours. Intermittent pauses were heard on 
auscultation 

What * 

What 

Whal 
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the rhythm diagnosis? 

the most hlu-ly underlying disorder? 

ihe best therapeutic approach 
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Answer; Normal sinus rhythm. Heart rale is I 10 bca(«/mm. Sinus 
rhvihiti is the nonn.il mechanism for initiating cardiat s\ stole. '1 he 
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ainimt. the AV uim1s% the His-Porkinje system, and the ventricular 

myocardium. I hc normal heart rate can be regular or irregular 

tegular sinus ihvthm below the normal heart rate range is a sinus 

bradycardia, and that above the norma] heart rale range is a sinus 
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Sinus hratlyiavdia wub inierniiticnt second-degree AV 
IiI.h k, |iet iods ot siiioai rial block or sinus arrest. and \enif i< ulai es< ape 
heats | lean rale is appios.iinaiels 00 heats/rnin. Female Oxker Span 
ids. .is well as Miniature Schnauzers and D.u hshimds, are predisposed 
to sinus no 


Answer 


de disease (sick sinus svndrome). Atropine sulfate adminis 
lered intramuscularly r»r Miht otaueousU is die initial therapeutic ap 
p roach. AmichoUncrgics (eg., propantheline I can be administered 
orallv for long-term therapy if the response to atropine is favorable. 
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atropine is poor. Sinus node disease is otten accompanied b\ AV 
iotidui lion disease; therefortj, the seccind-degiee A\ r block (P wave 
not followed by a (/RS complex) is not unexpected. The ventricular 

esc ajK* I occurs Jtfler a pause) complex (arrow I should nol he cotilused 

with a ventricular premature complex and suppressed with an antiar 
rhythmic drug. Further increases in the sinus pauses (period before 
the escape heals) max tesull in hemodynamic collapse 
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Answer: Sinus rhvtlmt with AV jumrtioral prem.iture complexes 
Hr.ut i.ifr i» 120 Kracs/mm- If the dnfi has no clinical signs, antiar 
rhs thmic drugs arc not required. Alternatively, if signs of heart failure 

develop, digoxin is the pteferml ding lf»r Healing this anhuhmia 
The prematuie QRS i omjilexes (.mowsI icsemhle the sinus beat QRS 
complexes tvpical of supraventricular arrhvthmia The negative P* 
waves that premie the premature QRS complexes suggest an AV 


junctional arrhythmia focus with retrograde conduction from the AV 
junction to the proximal portion of the atria. Impulses occurring f rom 
the left atria, as well as the A\ junction, result in negative P‘ 

I he negative F waves precede, occur simultaneously with, or follow 
the QRS complexes, depending the relative \peed of conductimi 
retrograde from the arrhythmia hum versus conduction antegrade 
into the ventricles 
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Answer: Simn rhwhm with tirsi-dfgrt** AV IiIim L ami fte*4|ii«*rtt ven 

(l imlji premalure 10111 [j 1 c %.ev «>k un ing singly anrl :■% umjilelv. Heart 

rait 4 k .ippioxiiruitelv Mil bcais/min. First-degree AV Work is identi 

liecl bv the prolonged P-R mierval V entnojlar prernaUipc tom exes 
(arrows) occur frequently UpproxituatcU 40/inirii. First-degree A\ 
Irliw k arid \etiltitular pretitaiure complexes have many causes. Digoxin 
administration must be considered a piuiurv cause in am 

this 1 tmiliiiMlioii of F.CG findings, especially if ventricular premature 
complexes were not present before treatment was initiated. Although 


this dug was not exhibiting gastrointestinal signs ( >j dtgoxin toxicity 
FCG changes can occur independently of such signs. Digoxin should 

serum 
con linn tin 


t 


be discontinued and an FCG re-evaluated in S to 5 dav s. Ideallv. 

W J' 

digoxin concentrations should he ohiaineil to help to 
diagnosis and to assess the degree of overdosage. Also, such a determi 


> 




* 






opri dosage to rcinstitulc aftei 


nation rnav assist in i * 
the toxicity revolves. If the formerly used dosage seems appropriate 
on the basis of the dog's lean bodv weight, renal and thvroid status, 
scrum electrolytes should he evaluated. 
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Sinus arrhuhruia with a wandering sinus pacemaker,lle4it 
lift beats/mm l lie hisu>rv ami description of the murmur 
support a diagnosis of degenerative inirnil valve disease. The FCG 
findings, however, suggest tracheobronchial or pulmonarv disease 
1 hot.u i< t.idmgiaphs ate needed to confirm the diagnosis. Treatment 
is not required for sinus arrhythmia. Sinus anhvihrnia is eaused bv 

vaivmg levels oi vagal tone to the sinus node and is usually seen it 


dogs with respiratory disease or in brachycephalic breeds in which 
vagal tone is increased. The trarhrobront hial or pulmonarv disorder 
should be treated. I he change in configuration of the P waves (wander¬ 
ing pacemaker) is otten found in dogs with sinus arihylhima and re¬ 
quires no 1 1 eat mem. I he liigh-amplilude I* waves iT-pulmonalel are 
often associated with right atrial enlargement causc-d bv chronic res pi 
ratory disease. 
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Case 51 
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I his lead 11 I CG was obtained from a Hbvear*old Minis 

J 


Question. 

(me Poodle with no c Initial signs. A grade ]VA r l holos\stolir murium 
w.o heard e<|ualh in the IHi ami tight heimihorux. 

is the rhvthni diagnosis? 

U hat is the most likely underlying disorder? 

Whai is ihr lu st iht i.ipcntu appio.tih 
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Question; I his rhuhni strip w .is recorded Iruin an K-ycar-old female 
Duhi-rman Pi Hit her wilh a grade ll/\ 1 vysiulit mitral valsxilar murmur 

and a hisiory of exercise intolerance and coughing. 

I. What * 

\\ hai is 


the rhythm diagnosis? 
the most likely underlying disorder? 
ihe best thcrapeuiu appr mi h 

the prognosis? 
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IS 
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Answer: 

of abnormally high amplitude and duration, and large T waxes mo 
soon. Mitral and (riempid valvular imufTicieno with corresponding 

dilaicd atria an mint lor the size of the 1’ wave. Treatment is not 

required initially, but monitoring for the development of congestive 
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Question: Strip A w u <- nrh-il from r.-i iimlx-ni ,imJ vomiting tai 
Kith urethral obstruction. 

I, VVIwt is (tie rhythui tltaguosis^ 

What ireauneni was tpveit to obtain strip B after a prriorf of 
If* minutes? 
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Question: Elm tracing was recorded from j dog ili.it had been hit 
hy a car 2 days previously. 

I. What is the rhythm diagnosis? 

What has caused the different pauses 
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in (his strip? 
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ihyihmus. To ohiam sirip B. ireannem ituludcd relief of urethral 
ohMnittion and adtnitiiMraUon id intravenous 0. 1 .9% saline llmd. 
(hum bicarbonate, and 0,5 unii/kg regular insulin with 2 g dextrose 
pet unit ot insulin. Minor (hange> of h\|>erka)erriia (serum potassium 
now 6 0 mhq/ 1 .) still exist, including a prolonged P-R interval (0. lit 
sec; normal not greater than 0.00 sec), a wide S wave, and a long U- 
T interval, 


\ \tt i.il Niaudsttll 1 m' v tsihli P waves) and a sinoventncular 


Answ rr 

rivvthm. Heat 1 t.u<- is slow and variable. The wide and birarre QKS 
cornplexrs indicate marked conduction delay in the ventriiular ion 
diK tiou system. Tlie serum potassium level was 0.0 mhq/L. Vcntncu 

lar tachycardia should also tie considered, but ventru ular la<Imardta 
is imtalh regular with a faster rate imorc than 150 bcats/min), and P 
wav cs arc often -een independent of the venttii ular complexes. Severe 
hvpei kalf mta is not comnmnlv associated with rapid vcntncu lar ar 
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pensatorv pause usuallv follows a vcmncular premature lomplex be 

cause the next sinus impulse after the ventru ular pternaiuie romplex 
occurs on time \ none om] k* nsalory pause (or less-thamcompensator v 
pause) occurs with an amal premature complex. I he ectopic aui.il 

impulse discharge* the SA node and icseis its <v<le. Note that the 

atrial premature complex configuration of the t^RS is the same as that 
of the sinus complexes. 


Answer: Sinus rhvihm with one ventricular pn-nt.iiurc lomplex 
(\ PC:t and one atrial premature complex (AI*(T Heatt rate of Idfi 
heals/min. Premature complexes arc usually followed bv a pause 
termed “mmtomjwnsalorv” {less than two R-R intervals) 01 Yunipen 
s.itoiv” (two R-K intervals), according to its duration, With a ventricu 
lar premature complex, then topic impulse generally cannot penetrate 
through the AV junction to disturb the normal sinus rhvthm. A tom 
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Question: 1 his lead li lidG was obtained from a 

with dv^|tiUM .mil tytuopj) episode*. 

1. Whjt is the rhvthm diagnosis? 

What the most likely midrib mg disorder? 

!' U hat is the best thcrajieulic approach? 
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Question: This lead II FOG w.is obtained 1mm .i d--.i-.ii-i -Id 1 '-■ *aglc 
as pari of a geriatric examination 

1. What is the rhythm diagnosis? 

2. What is the best therapeutic approach? 
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Answer: Sinus rhvilnii with Jlnal prenidlure complexes and paroxvs 

tnal MipravcniricuUr laihscardia, Heart rate during tachycardia is 
heats/min. Boxer (.irdiomsopatln is the most likely underlying disoi 
tier Digoxin is the best therapeutic approach for the atrLil arrhythmia. 
If thoracic radiographs confirm congestne heart failure, diuretics and 
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QRS complexes, could result in a major misdiagnosis of paroxysmal 
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(Question: I his tracing ".is recorded from an 
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I. What is the rhythm diagnosis? 

W hat the best therapeutic approach? 
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I. What is the rhvthm diagnosis in r»|> A and in strip B? 
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What ts the best therapeutic approach? 
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l ias rhythm strip was recorded from a 12-vear*old fit bull 


Question: 

Tetiirf with > history <>l exm ise tntolet .nice. 
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l. What is the rhythm diagnosis? 

What is the best therapeutic approach? 
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Advanced se< oml-degrc'e AV blot k, Alt ul rate is beats/ 


A nswer: 

mitt, and ventricular rate is approximately GO beais/min. Advanced 
second-degree AV block occurs when more than two consecutive! sn 
pravenliuuUr mipulses are bloc ked. In this dog, most of the I’ waves 

not conducted. Because the I* R interval in all the ventricular 
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complexes is identical, this condition is advanced second-degree AV 
block ratbet than complete AV block. 'Hie changing I*-l’ 
compatible with sinus arrhythmia. An atropine response test 
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the diagnoslit possibility cilsupra vein riciil.u lathvt ardia with |>re 
tent right bundle-branch hlo. k. I he rapid rate does not allow obset va 
lion or tlie dissociated P waves, another t harar (eristic of ventricular 

tachycatdia. Antiairlnihmu agents, sm It as proiaitumide, given 

oralis, with or without propranolol, can now be added for maintenance 
therapy, flic undcrking cause should also Ik - treated. The differential 
diagnosis includes infections myocarditis, trauma, congenital < .udi.n 
defect, and toxicitv A complete cardiovascular data base should be 
obtained. 
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help to (k'terimnr whether AV* nodal conduction can Ik- improved. 
Atropine should he administered at 0.05 mg/kg intramuscularly, and 
an F.CG should he jietlormed .HO minutes later. II the vent uvular rate 

propantheline bromide or isopropamidt* iodide should he 


tilt wist** 

prescribed. II the animal does not respond to atropine, a trial course 
of bi onchodilator to increase svmpaihctic tone should be tried. II 
->n Diplomatic bradycardia persists, a pacemaker should be implanted. 
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Qumtion: Him rhxihni Mrip Vi.ix ohi.iiiiol limn .i rat with thcdiLitcd 


iorm ol cardiomvopathv. t he cat was being treated with digoxin; its 

appetite had decreased and it win not active, 

I. What is the rhythm diagnosis? 

, Wliai i% tin best therapeutic approach? 
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Sir*iis ih’-1 hin w i*h firsi-Hcgrce A V bloc k and two ventricular 


Aittwer 

prem mire complexes (\'P( si. Heart rate is approximateK ISO beats/ 
min. FinulcRrcc AV block is present. The I’-K interval is prolonged 
in 0.11 see or 7 boxes tnormal not greater ilnmO.OO secoi -l!^ boxes> 
The tall K waves of 1.4 mv or 14 boxes (normal not greater than 0.9 
inv i>t 9 boxes) indicate It'll vc nininl.il enUrgemenl. Digoxin toxicity 

is the likels -lut-ti'im I be .entrti ul.ir j»tetii.tiiue <><itiple\e<« ihs.iji- 


pcared, the P*R interval returned to normal, and the rat improved 
clinically after (hedigoxin was slopped. \ asoddators along wuh furo- 
semide may be necsled to neat any progressive heart failure. 1 j urine 

supplementation is advised. 1*1 usual examination usnails h-m-jK a 
pulse deficit during a veturicular premature complex, because the 

cardiac out) tit is temporarily decreased. A reduction in cardiac output 

is of greater signifuLiuse when the rat has pre-existing heart disease 
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Atrial fibrillation Heart tan is 1140 beats/mm. Hvpertro- 

chronic increase in resistance to 


trophi« < ardimnyopalhv. Digoxtn or propranolol arc ahername or 

additive medications The lack oi visible P waves and a rapid, irregular 

fibrillation. Ineffective 


Answer 

phic cardiomyopathy causes a 

ventricular filling, evcuiu.illv n-suiting in severe left atnal enlargement 
and atrial fibnllation. DiltUzcm can be admimstiTcd to control the 


ventricular rhythm arc the 
atn.il contractions may predispose to an atnal. and cventuallv aortic 

Ihmmlmv (.(inyiml.il heart tliscjM-. tvontmi- i.uiliuimup.ilhv ,md 

hyperthvroidism may also cause atrial fibrillation 


wniiiiitlar r.in* I)illia/cm aK*. has a ftt-mlit i.il elicit mi ventt u ulai 
i has (olu dysfunction, die cause of heart failure in animals with hyper 
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echocardiogram are needed to determine the umse of thf v< atm ul.n 
arrhythmia l he dop is hemodstiamicalb compromised Treatment 


Struts rhythm with ventricular trigeminy. Heart rate is 180 


Answer 

beats/min. I w o ventricular premature complexes occur lor even nor 
ml.iI complex. I his condnion is often termed ventricular trigeminy. It 

is not possible to determine the mechanism fur this arrl v ihmia witliout 

electrophysiologic studies. The ventricular premature complexes ccr 

t.iinlv could Hi oiml lor the weakness. I horai u radiographs and an 






Alter a lidocaine infusion hj» been started, piocamamidi quinidine 
locaintdc. or mixilctine should be administered for maintenance. 
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Question: I his UmiI It tlivtlim strip was recorded Irom a 6-year-old 

Dachshund with a cough, 

I, What is the rhythm diagnosis? 
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Question: Hits rhythm strip was obtained from a 17-yr.ti-oM lint 
mese * at The < at was rx mimed Ih-< .nice of dental disease and had no 


other clinical abnormaliues. 1 he ECG was done as part of a genatru 
work-up 
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complex. I nis site is an improbable location Tot ventrit uhn rlrj olanza 

ts nor 

H the last artilatuial “complex” had been a veniricular ecu»pic 

complex, the P*R interval of the following complex probably would 


Sinus arrhythmia. Heart rate ts approximately 160 beau/ 

t arrows. On 


Answer: 

nun. .Sinus arrhythmia is piesent. Artifact is 
quick inspection, the amlaci 1 nielli he confused with a serious arrhyth 
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QutMion: Tins Icjtl II fc< -G wa» obtained Irotn ;i l3->ear-i»ld domes 

tie *hnrth.nr eat cx.umm-d l>ri ause ot severe dvspnea. A xatlop rli% ihm 
was heard on auscultation. 

1. What is the rhvihm diagnosis? 

2. Whal is the best therapeutic approach? 
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Question: 1 hese two strips were recorded trom dith-reiii dogs. Si rip 

A was recorded from a normal dog during anesthesia. Strip B was 
recorded from a dog with atrial fibrillation, the dog was being treated 
with digotun and dturetus tor a chronn heart condition. 

What is die rhythm diagnosis? 

What two drugs ran often cause these undesit.d>le at 
rltyihmias? 

. Will palpjtion ot the femoral puhe rev i tl anvabnormalities^ 
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diagnosis ol digoxin loxuitv is likely. Foi Ixith cases, supportive mca 
suns die important. Acid base and electrolyte abnormalities should 
be corrected. I'alpation ol the femoral pulse in hoih cases leccah 

judsus higeniinus. I be pi rinaturfthenl causes ihe ventricle to contract 

time to adequately I ill with blood. Tlu- 
bMod [»ressure drops when the premature beat occurs 


A and H Wiiiih oldi hi gem my. Heart rate is variable. Strip 
A has ventricuhir prentalutc complexes (VPCs) alternating with sinus 

complexes. Barbiturate anesi belies can often cause this anhvihmia. 


Answer: 




Strip B is atrial fibrillati<m and ventricular bigeminy. No P waves are 


present. Ihe slow, regular ventricular rate (R) indie ales a probable 
Mock in the AV junction or an AV junctional rhythm When such a 

t iidiat rhythm disorder is 
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Question: I his lead ll ECG was obtained from an &-year-old Boxer 
that was undergoing chemotherapy For lymphosarcoma. 

1. What is (he rhythm diagnosis? 
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Question: 1'his lead II l hvthm strip was recorded From .t o-yeai -old 
Chow with * history of roughing at night, 



is the rhythm diagnosis? 

What are common causes of this arrhythmia? 

is most 

o the best ihcrapeutk approach? 
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dle*bram It hloc k is typified by a QRS complex duration nl 0.07 
greater and a consistent P-K interval. Tlie (^RS totnjilexes of left 
bundle>biailili hlock are positive in leads I. II, III, a\ F. CX^Li.. and 
CV,iLV. 1 he consistent P-R interval quickly diiTerentiaiev this wide 

complex I by thin from ventricular tachycardia 


Sinus rhvihm with lelt btinrlle-branch block. Heart rate is 


Xnswer: 
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miiavrnliiatlar coudumon system \o specific treatment is available 
nr necessan tor left bundle-bt a rich block. Serial F.f’fls should he done 
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and systemic disturbances (c.r 

I In ii rhvthmia, coupled with the history of nocturnal coughing, stig 

gests congestive heart failure. Thoracic radiography should be pet 
Iormed, and et hocardiographijf may be necessary ftu a definitive c ar 
diac diagnosis. The atihvthnua should he treated with dtgoxin. 
Propranolol ami diltiarem can also he lived lot atrial arihythmias, hut 
are not generally used lor initial control in animals w-ith congestive 
heart failure. 


Answer: Sinus rhvlhm with ainal bigcmmv Heart rate is ItiO heats/ 
min Atrial higeminy occurs when every other complex is an atria) 

premature complex il*/ - ! 1 , I he (^HS complexes of the atrial prema¬ 
ture complexes 1 ,arrows) are similar to those of the sinus complexes. 

The small QRS complexes could be compatible with thoracic effusion 
m could Im- a normal variation. , 
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atrial dtsteniioti secondary to valve disease, cardiormopaihv. and pul* 
monarv hypertension. Atrial arrhythmias ate- also associated with atrial 
neoplasia, drug administration le g., digitalis and general anesthetic v), 
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(Question: 'I ins lead II tracing was recorded from a dog in cardtai 
arrest I tie dog had just lieen given anesthesia (or a routine dental 

|j 11 m edure 

1, Wliat is the rhythm diagnosis? 

2. What is the best therapeutic approach? 
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I. What is the rhythm diagnosis? 

What is the most tikelv underlying disorder? 

3. What is ihe best therapeutic approach 1 
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Cardiac resuscitation should he craned immediately. The basic 
of cardiac arrest should be treated, with 

gases evaluated, Administer injections 

followed h\ an intravenous drip oi isoproterenol 

transvenous pacemaker may be needed for artificial paiing, but it 
requires a met hamcalh responsive myocardium. 


Answer: 

rale is Ibcats/inin. Onlv I* waves (atrial activity) ate )iresent 
incular activity is ahsent, Ventricular asystole represents cardiac arrest. 


Vrntricul ir asystole with complete AV black. Atrial bean 
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asystole, and elcciriral—mechanical dissociation. Veittrinilar asystole 

may be caused bv severe SA block oi by severe thu d-degree AV blcick. 
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is the rhythm diagnosis? 

2. Whai is the most likely underlying disorder? 

3. What is the best therapeutic approach? 
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Question: 

Dachshund I he rhvthm disturbance was noticed on routine physical 
examination. The dog had no clinical signs. 

rhythm diagnosis? 
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Question: An K(X* was iccordcd from a don with complete AV r block 

episodes of fainting. Tins lead II rhythm strip was 
recorded 2 we b alter xurgeiv had been performed. No further 
fainting episodes occurred. 

1. What is the rhythm diagnosis? 

2. Wh ii surgical procedure was pci formed, and was the procc 

dure successful? 
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Answer: Paroxismal vcnlrirular lachvtardia. Heart ralei*i 

325 Iteuis/niin. Ventricular tachycardia implies a senes of repetitive ven¬ 
tricular premature i-'inplexes that are usualb of sudden oitsei. I be Q,KS 
complexes arc independent of the )’ waves I* waves may precede, be 

hidden mtlmi in follow <.jRS (.omplexcv J in- CiRS complexes are wide 
dint l-i.'.Irre. The sixth « iimplex from tin mil ol llir ^if if» t> .i taplurr 

complex. A nunvbil sinus impulse has reached the AV junction in a recov- 

nni stale, thus capiuimg the ventricles for one complex Ventricular 

tachvcardia is usually a manifestaimti of signifiiani heart disease. Associ¬ 
ated conditions ran unhide primary <ardiar disease, secondary ijrdi.it 

diseases, and drug therapy. ITic cardiac condinons include congestive 
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veninmlar at livauon. A 1 1 toracic radiog i iph coniii nietl the liu ition of the 

r gcneraim and lead wire. The pacemaker rate and stimulus 

artifact should be evaluated on..... 

of the electrode impulse generator. The KCG should be evaluated jpprox- 
itnalelv every 3 iiuunhs. When the veuiricuUir rate* was in- reared with the 

pacemaker in this dog, the tainting episodes were eliminated The (.JR^ 

complexes arc wide and bizarre because ilu- electmal impulse does not 
travel ibiough die spec iali/ed roridiulion system, but through ordinalv 
muscle, thus spreading to both vein icics with delay. Saitsfai tors- rardur 
output is Mill present. 
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he.u i lailiiti xecnndary to «ardiornyopalhy , mvin artlial infarc tion, neopl i- 

sia, traumatic msocarditis, hyperthyroniism. and bacterial endomyoc.tr 

dills A bidehemisliv blond profile, complete blood count, determination 

of serum (hvroxtiHr concentrations, and thoracic radiograph complete (hr 
initial data base. An echocardiogram may be necessary 10 determine the 
underlying condition. The underlying condition should he treated as soon 

as possible, Supp 

and electrolyte abnormalities, are important Lidocainr should be admiti- 

sus* 

LCplible lo rieuioloxH it let tv Fioptauolol is usually an ef lei live vrninc 11 

lar anliarrhythmic drug in cats. 




Kirnvc measures, including ihe correction r>| acid-base 
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Ilus lead II ECG was otamed fiotn a 2-sr.n-old Mima 


Question 

imr Si hnau/ti i umim‘il bet ,imc of extreme weakness, vomiting, ami 


J 


diarrhea. A slow heart rate was heard on auscultation. 


What is the rhythm diagnosis? 

What is the most likely underlying disorder 

W hat is (he l»est theiapeutit approach? 
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Question: 1 his lead II h< t i w as obtained from an 8-ycar-old Do bn 

man I'mscher esantined because of exercise mtoleiance. 

1. What is the rhylhtn diagnosis? 

2. W hat is the most likely underlying disorder? 

3. What is the best therapeutic approach? 
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All ial stand Mill. I It'.irl rate is Ikj heats/min. Severe 


Answer: 

lerma caused bv hvpoadrcnoconic»m (Addison's disease). diabetic 

ketoacidosis, or acme renal failure is the most likely undeilving disor 
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trait on ot 0.1*% sodium < lilonde. sodium bka r boi i ale. dextrose, and 

tegular insulin ( .■ Icilim idtirnn.orran provide dtorMerm Maliili/4ili<m 

in life-threatening situations. Sinus rlnihrn should return within 30 to 
tiO minutes, i 'nnirnsieroid* should be ad ministered il hypuadietKn or 
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With gastric dilatation volvulus or traumatic myocarditis, ventricular 
ectopic activity often occurs 12 to 36 hours after the event. Treatment 

in as soon as possible. Acid-base and electrolylc 
abmiinudities should be corrected, fhe treatmeni of choice is lido- 


in 
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came administered mtrav eimuslv, lirst as a bolus and then as a constant 




intravenous infusion Other therapeutic drugs include procainamide, 
quinidinc. localnidc, mexileunc, and propafenone. Electric-il cardio 

iv indicated when the animal is in a hemodynamic crisis and 
when lidocairie or 
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>low foi ventricular tachvcaidia. No vapturc ci>inplcxea are present. 

most likely diagnosis. Degeneration and 

libtovis ot the AV r conduction svstem is die most common cause of 
complete A\ block in gertairu cats. 

be associated w*i(h increased levels of sympathetic tone. Be¬ 
cause lh< venttic ulat rate is normal and the cat has no clinical signs 
no treatment is needed. 
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Question: Thi> h(X» was recorded from a do>» with pericardia] <• ITu 

sioti. Severe ascites was present. 

]. What is the rhvthm diagnosis? 

2. What is the best therapeuuc approach? 
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Question: 1 his rhvihm strip was recorded from an 1 Iear-old Chi 
huahibi with mitml valvular insufltcieney and congestive heart failure. 

I. What is the rhythm diagnosis? 

What is the best t he ia petti i< approach? 
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can br rla^stlK'it ;n rtitnfilcx. ;mtl malignant \ntiarrhvthmi 

agents .ue adnnniMru'd for ventricular tachyiartlia. c^pertallv Kith 
serious structural ltc.i t disease. Treatment of choice is lidorame ad- 

ininistered iniravctiouslv, first as a bolus and then as a i onst.mt iiiu.iw- 
nous inlusion. If this dog had tint bad major heart disease, the vcniriru- 
lai tachyiardia probabls would not luivc been life threatening. Thus 

one should adhere to (he following common advice: “lawik at the 

patient, not just the F.CG. 


Answer: Pao.xvsm.d ventricular tachycardia, Mean rate is approxi¬ 
mately l r >. r » beata/min. I he lirst seven complexes on this rhvthm strip 
represent ventricular tachycardia. Note the small P-(^RN-1 sinus com¬ 
plexes that eventu ills dotuinale the ihvihin. The small complexes ate 
mnpaithle with the pent.it dial eltiision that was tltagnosed on an 
ecInnardtographic study. The severe veittrunlar arihvtimua in this 

_______ __ ’ to a nco* 

w ™ w -r i m 

plasm, a common cause ol p. ncardtal disease. Ventricular arrhvthmias 
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stipi aveiiirn ular. In dogs with congestive heart failure as** r iated with 
degenerative valve disease, supraventricular arrhythmias should be 
treated with dtgoxtn. \ entncular premature complexes do not cm mi 

widi sull It lent fietiueius to wan ant ant iairhvt limit therapy at dm 

time. Treatment o( the heart failure often eliminates or reduces the 
Ircquencv of ventricular premature complexes. A follow-up RCG 

should he performed m 1 week to reassess the arrhvthmias 


Sinus rhvthm with frequml attial piemaune complexes and 


Answer: 

one Venn it ular premature complex (arrow* Heart rate is appioxi- 

match ISO bcais/min, The atrial premature complexes (P'/Rl are 
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licienry. ITte appearance of the P* waves *d the premature complexes 
differs from that of the sinus P waves. Tlu- ventricular premature 

complex indicates possible ventricular wall injury associated with dis 

trillion and inadequate perfusion. The 
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A lO-scar-uld (>crman Shepherd with a history ol frequent 


Question: 

loll.ip^ittg rpiMujes c. ci i he (mm Jl h>ti.ir> was examined I he dog 

also h id a recent hismn of lameness in the left forelinih 




What is the rhythm diagnosis? 

What is the liest [beta pent if approach? 

What infectious disease has been reported to be associated 

with this rhythm. especially in humans? 
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Question: This Lead II K( i . was obtained Emm .t l (i-vear-old German 
Sheplu-id heiiig treated foi chronic heart failure svith digoxin, luiose 
nude, and cnalapnl. The dog was doing well 

What is the thyihttt diagnosis? 

What is the mmt lil< ly undcrlsing disorder? 

What is thr hesr iheiapeuiK jpptoath' 
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(iohipldr (lhird*dcgrcc) AV blotk. Atridl heart rate is J25 

U required in aiiimaU with 


lisliin). AV. oinliM iirm. Nof*rriterenoJ and dobutaminc tn.iv elevate ilu- 
heart rale In im reaMiig the rale id the ventricular escape pacemaker. 
Complete AV block is characterized bv regularly mrutting P waves 
that are totally itidqtcndrtU «1 the slow ventneular escape rhythm. 
Because no other QRS complexes are present, the actual relation ship 

ol the P waves to the QRS complexes t anno! he determined. Advanced 
second-detjrec AX' block with left bundle-branch block should bo con 
stdered 


Answer. 

brals/mtn \n artihria). irdbt pa. enwket 
simptotnauc t omplcte A\ blot k Lvme disease « an cause mv.Kardiiis 
leading to complete AV bhwk, Other conditions associated with com¬ 
plete W bhwk include tdiopathic fibrosis ol the A\ conduction svstem 

in p':i.ili ti rl.s hv pel Ijopliu t ,ndtomv..ipjthv. b.n ten.il eildocarc!ills. 

nnocardial infarction, and congenital defects. Drugs, im hiding air» 
pine, isoprcvterenol, and dobutamit c , m.n not fu* ellective in re-cstab 
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Sinus rbv thru with an AV junctional escape rhythm. The 

firsl and last complexes are normallv conducted sinus l*-(j_RS com¬ 
plexes Heart tale is 120 heals/mm Dignxm tuxicilv is the mejst likclv 

cause ni this .iirliviliniM 1 he digoxin should be stopped lor IH t<> 

72 hours, pillowed hv a repeal KCG and reassessment ol treatment. 
Vrrlnthmias originating iri the AV junition cotnmonly occur with di 

goxin toxicity, possibly bv the mechanism ol de laved alier-dejmlanza 


lions. AX’ jinn iioiial rlndims have negative P* waves with retrograde 

conduction from the AV junction to the basal petition of the atria. 1 he 
negative P' wav es may m t ur helot e. during, or alter the (^KS complex 
depending ori the conduction speed retrograde from the AV junction 
through the atria and antegrade to the ventricles. Arrhythmias origi 

nating m the XX pint non mav also o<cin in animals with all tvpes <4 

progressive heart disease. 
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Ventricular tachycardia ran be an electrically unstable rli\ihm 

to ventricular fibrillation. Mao. vermicular tarbycardia 
promote hypoteusum and jKMKr cardiac output. A bolus of lido- 

needed to aticmpi conversion of the ventricular tachycardia 

r. If successful, a lidocaine infusion can 

maintain sinus rhvthm. Wide and 
no fixed relationship Or visible I* 
are the hallmark of ventricular tachycardia. 


The other P naves are 


Sustained ventricular tachycardia. Heart rate 


s or T waves. 

{nose ventricular tachycardia (not 
include normal sinus (capture) beats, which arc cotn- 
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hi/arte QRS co 
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complexes intcrmediaic in size 


recn v enn it 11 l.tr 
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is hl (h i.ed m ihc last paihwav but conducts anterograde even more 
slowly than normal in the slow pathway. 1 hen the impulse reaches the 
distal pan ol the last pathway after 11 has rrpolaiizcd and is conducted 
retrograde hac k to the proxiin.il portion of ihe AY ? node, where the 

impulse can again excite the slow pathway, This re-entrant c ircuit can 
simultaneously activate the atria and ventricles \ vagal maneuver 01 

drugs (e g., digoxrti, diltia/rin, propranolol, ami adenosine) can »lnw 
or block conduction of iltt- re-entrant circ uit hv their rflec l on rhe 


Answcr: Mnus rhvlhrn with an atrial premature complex (PYl) and 
paroxysmal supraventricular tachycardia taller arrows). Heart late is 
vanable w ith rates approaching *100 heals/niin during periods ol tachs- 
cardia. Mural valvular iustiHu iem v with progressive dilation of the left 

complexes 

1 resemble thriQRS complexes of the sinus beats 


that the r)RS 


in diis bleed. Tin (act 
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atnutn is common 

during the tachycardia 

is a hallmark of Mipravenirii ulai tachvratdia. Abnormal atnal mvocar 
dial cell autornalKitv and AV nodal re-emt v mav cause this arrhythmia. 




thereby terminating the anhvihinia Drugs that block 


■-low pathway 

retrograde conduction bv the fast pathway (e g,, procainamide and 


Ihc- potential re-entrant circuit iv tormed hv a functional separation 
<d ihe A\ node into two pathways One pathway (hc-ta) has slower 
conduction and a shorter refrac 101 v period than docs the other (alpha). 

tlital pieiuaturc complex approaches the AY* node and 


t 


quinidine) mav omsionally he rrcjuur 
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Answer: Atrial tUmn Vnial In til t.ue is -lGO beuts/min in strip B 
In strip A. a regular ventricular rhythm at a ventricular rate of 230 
bt*al$/min is present P waves cannot be seen. This strip does not 

reveal whether ihc underlying rhythm is ventricular or supraventricu¬ 
lar. Strip B was the result of ocular pressure. The increase in 

tone effects AV condtKtion. with the Fdifc waves (F waves} now 

, Stnp A then represents 
wav es hidden in the QRS-T complexes. The 
larger negative OKS complexes repirsrni enlargement ol the heart 


S 


I 








seen w 




j 


Rf 


m 


! 

' 




4 Ml I 1 II 


I * 






















* i 






i ■ 




4 + t t *i 








I 




* * i 
t: f * 


fret 




r + 














i 


f f t 4 


l 




T t f f 




I# 










1 


4 


1 


in* 




# It mm 


# # # * 


EJ1 


r t •• r> 


#* 








I it t 


t fill 


t 4 


I" ft 


I 4 


I |f-f 1 
























Hill! 

U III 4 








i 






m ■# m 




* 
















4 






i F 4 

Ir Ir 1 


I 


: 




I -I 4 1 


■I 




lh i 4 




















■ ■ 














i 




r 








— 

p 




rtfs 


rnns 


A f 4 k A t 4 k« 


p+4rB 


* 4 mm 


iib»-*idi 


■NIFiMI 


■ 


* a 




■ ■■el 

4|B"# 

ill' i 
































» 




414 

»i 111 I I 














i M 








■i 










* 4 

I I i - #« 


































■ r if I I ft I 


























TI! t ? :|SR 


T + 


4^ 


4 ' f * 




r |r- T + 




iPTP 




1*4 


Pi 






PVf - 


1 ri ft 






■ft » 


















































14 




























* r t » f 


H 


4 






r 1 1 I 








n i 




« 






IT 




■pi 


f T 






4*# I W 


Ml 


r 


I ijikr 




iff t Mi* t f 




I F 


4- 












- 






















f ft 










f 4 


















ii 




h f T If 4 t 


■ » 






















1 


II 






I T 


* 


Mb 


-■ f r ■* 






Case 88 


* 




* P * * 


n 


4 




» f I ■ 


■ 




9* 








I 






I"” 1 T 

JUdt 


-T 






r ft 


r 








t 




4 


I-* 


s 


- 


mm 

ft 4 


■fr *■ HI 

# *■ 


1 4 


- - # r 

■ ft * * 


■ 


- 


k 


* # # # 


ft * 


i 


■ 


* 


■ 


p 




i 


w ft 






ft JU 








r 


h 


4 


: lit: 


ft 


# 


• ■* 




V- 4 


i 






* 


■ • 


- 




m 




■ 










rrti 


# 4 


ft * 


1 


# ! 


> 


ft 


V 


I 






■ 




H4j 

'i 


Hid 


A 4 


I 




h: 








+ 


i 


r 


f™ 








■e- 


4 


I I ft ft 4 

III * 

t+f t 


f4 4 ♦*#' 


p flpr i j i 


INH 




p w - 


i- 






f 4 




p * i ■ ■ 1 

rf r * f f l 

- lliir? I 1 


t 


+ 


rWW-r 


# 4 * * 

* +•■ «■ H- 


* * 
















■ 


■ 










. 


"ft 


■ 


ft 


ft 


ft 


- 








r 


ft 




■* 








ft ft 






• • f 




r 










14- *4* 


• w I * i 


ft* 


* * 


i > 


* 


*>-■ 






ri 




T t»»^ 


*- 


f r 




t f t 

f- *■ 4 # 

t f"t * 

* * r * a * # * •# i r 


* ■* « 


■ft + ^4r 




* * ft 


ip 






■Mi 












■r ft * * mr H - 

|L ^ ^ ft *| 




—T» 


ft* 


■ 


■ 


•Hi 




ft f ft 

ft- *■# 
t- #■* 






ft 






I 




# ||M| 

# t 1 # 




1 


mm • mm 




fc* 








■ 


L J 


-I 


f 




* 1 






I 


V 


Ik 








i 






9 


ett: 


f-* 


P- T 


• * 


+ f i * 

4 ♦ ft ■ j 

mp4 - 


*-* 


T + 
ft HI 
* # * * 


HH 






r r 


r 


liii. 


3 


• - 


ft44f 




m m- m> m 
► # ft ft 
1 ifaijii* 


* 


« I 


ft ft 


i 




4 






b 


J 


ft 


J 






. M 


ft* A 


’ • ■ w "" ITrS 

*■ ■ m A. ,& 




M 1 • i I ft 




ft * 








14 4 


i 


ft A 

ft ft* 




I 






l 


4 +4 * 


M 


A AM 

- - A -ft 








p 




* 








■ 










ik-ft 


Answer: Sinus tachycardia with one .nria) premature complex. 1 lean 
rate is 17A he.u•./min. Sinus tachycardia is the* predominant rhythm. 
Ihc lifth complex (arrow) is an 'trial premature complex. The prrma* 
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atrial premature complex, The associated I 1 wave is probably lost in 
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chamber and/or an intraventricular conduction defect, based on the 

Atnal tachycardia and atrial 

Gutter basically do not dilfer, except for the atnal rate and the pr: 

occurs ai atrial 

IT 

rates greater than 300 tn 350 bcats/nni). Die term lupravcmnoibi 

is used when atrial lluiier cannot be differentiated from 

atnal i.n Ir. i it ih.t Pr«>[>r:m<iI<i) .intJ diltu/em .»r useful in t r: ,u m/ t . s :i<f 

preventing atrial arrhythmias in hypertrophic cardiomyopathy 
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and sinus tachytuivliu, coupler! with the history ol roughing and excr 
ove intolerance, suggest congestive heart failure. Heart failure in this 


ltreed is often associated with dilaird cardiomyopathy. Thoracic radio 


graphs confirmed heart failure, and the arrhythmia was treated with 
digoxin. 
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Answer: Sinus rh\ihrn with advanced second-degree \V blr.ck and 

|>aroKVMiial v entricular tachycardia. Heart rate is variable. Lymecardi 

tis is the mest likely underlying disorder Treatment for l.yme disease 
is the best therapeutic approach, li signs oi marled weakness or syn 

m|w- orcur. oral or parenteral anticholinergics tan lie employed. I’er 

Mslrnt syncope requires a temporary or permanent 


would remain, with a resultant decrease in cardtai output. Sinus beats 

I'. The P waves not followed by (jRS complexes arc 
tvpual of second-degree AV block. The QR5 complexes that tlilTer 
from the sinus QRN complexes but art- not associated with I* naves 
ate ventricular premature complexes. Three or more ventricular pie- 

mature complexes in succession are termed paroxysmal ventricular 
tachycardia. Advanted AV block iim tally resolves with antibiotics in 
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Aftt.il tihidktlion. Heji t r,He is 240 to 2M1 ImmIs/iiuu Atn.il 


ventricle ,o e not vet totnplfielv retoveied The loss of the “atria] kit k 
lontnbuiion to ventricular filling, combined with the rapid heart rate, 
may substantially reduce cardiac output arid cause congestive heart 

failure, A rapid vermicular response and atrial fibrillation may cause 

a 20 reduction in renal blood flow and a pronounced rrdm non in 
blood How to the coronary arteries (as mudi as 40% I Drugs ol choice 
for atrial fibrillation iru hide Higoxin, propranolol, and ddtiazem. l ino 
semide and a low-salt diet are also indicated lot the severe state ol 
cardiac failure usually present. 


Answer: 

fibrillation is rare in cats and is primarily associated wit ft In pert roplm 
(.inliomvup.itliv. Hvptitrophic r.iidumivopathv causes a rhinmc in¬ 
creasing resistance to left ventriinlar filling, eventually resulting in 
severe left atrul enlargement and atrial fibrillation. The elcctrocardio 

graphii features ol alrial Clinillation uu lude a rapid and totally in'Cgu 

lar ventricular rhvthrn and sinus I* waves that are replaced hv fibnllai 
mg I waves TheQRS complexes varv in amplitude in this case, because 
numerous supra vent iicul.tr impulses arrive so earls that part* of rh< 
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I Ins lead II t( (i was obtained trom a l-vcar-old Dobcr 

was examined because <il dnptiea and lethargy 

What is ihe tin dim diagnosis? 

Wli;tl is ihe most likclv tmdt'ilvnig disorder. 

W hat is ihe best therapeutic approach? 


Question: 

man Pinscher that 


1 


■j 


F* 


f 


Case 92 






■ 


■ 


n 


* 


*- 


ii* 


4 ft »• 4 - 


:ItHa 


- * + 


* % + . 


- 


: 


a- 4 + -f ■■« --4 ■* 
IM 4-4 

|*M 

t 4 


* - * 


* 


+ 


* t + t 


tl t f 






! ■ 


M 






ft 4 




I 


+ * * *■ 


t: 


fc t •# ■ 4 + e 


* ff * t r * 


4 4 -ft * 4 








—■^-4- 4 




t 4 - r 






I ♦ a 4 








4 #.*#«*- 


1*41 

h ft J h 


mApA 


4 I 4> ■ 
i I I 4 


f f i 4 


- * 4 4 


-if 4 » 
«#» ■ 


-m4 

-*■44 


u 




+ 4 




4**4 


* ■» 11 


p 


■ - ■ 


4 T * * « 4 * 4 * 


■ 4 s 4 


*44-1 


4 4 T * 




4 4*4 


t * 1 




i 


•Ft T 






i-.u 


* 4 k 4 


I 4 




*••*•*■■* 


4 


■- 4 I I I 4 

*M ‘ 4 i 


* ti 


*■4* ■#■ 4- 


* 44S* 4 


* 4- 


+ 4*i* 


w *- + 


tf t § 










* 


|i# 4414 ■ 'A 


1 r m m I 




■ * 1 1 f 4 M|n 

4 r - r 4 f *t > 4 r # 4- 4 4 1 


I- t 4 4 
ft f f f 
t-H-f 
Irft 


lift 
1 - t l 

■4 t 4 


I t tl 11 

11 t * 
fHf t f 


-if . 4 

4 

|k fe ll ft 

t ft I 1 


* *"t f 


4 4* 

4 * * 


1444 

- 4 

- * 4 ft 
ft fa. « K 


Mm 
+ 4 ■ 
i 4 4 

4 4-4* 


IA#4>i|f • 


* 4 4 4 


*4Aii <* #• 








* * 


*■ # 4 t 4 + 


# * 4 4 




4 4 


ftf f * 




-t + 4T1 


- r-r 


*-« 1 




M * flB* 


4 4 




i c 






i ■ t 4 


4 i » 


• f * * 


4 4+4 


+ * 4 4 


4 * ■ + 






■Mr 


t 


«■ r + 


4 


t 


t 4 


i 




*■ f 




ftt 






j 




1 i 


• - A - ■ 1 4 


f-Hi 




+ 1 




Mb 




AM 




+ 4 + 




rMH 


4 


• * 


9 




firir * 


*+ 


*+* 


ti 




j 1 +1 j 1 


. 


t 


M - Ml 1-44 + 






* 4 * 


■*■ + * 




* + 


+ 


■+ 


filM ft ft 4 


■ * « 


« 9 


t 


ft f f 

+ ft + 4 

M 4 * 

Mtt 




f t tIf t 

k - |M 




t+ 


-fft 


M 


I 


* 


n 


* i 

#■ * t+ 

+ M 4 

+ 4*4 




H M 


* 


+ 4 + 11 




J M- * +1 






4 ■ <* 


* Ml 


MM 


■ * 


fr'f TT F 


+ * * - 


1 4 ■ **'-■-+ + 


■ + 




t 




4 1 4i■ Ite mA 


M* - 4 


ft * 4 i 




I *P 

E#i ■* * 

4 ■ 4 


■ 


+ 9 






t 


: 


* * 4 


* 


tt*tt♦ 


t ff 




■+ - f "-ft 


t * + + 


f T 


* t tf 
M t » 


Ml 


+ 441 


! 


4 4 4 1 
4+4 4 4 


M Mi 


4 +4iA 


fa 




+- 




* * 


+"f 9 + 




♦ 4 + 






t 






■ 1 t 


4 4 ■ 14111 


■ t l A 


*- 




t * 


* • + 4 




+ 


f t 


a f I 

f * I 


* 


* 


r. 


•+1 


+ 




r * 


■4 m 






ref f I 
tfa* 1 ■ 
ft f + ft 
p » + 1 


ttft 

11 -i 

»•+ +4 


T t p i n ft-f 

1 1 i +f»11 *ft f ♦* 

mb -|p 44-1 * t t ■ f 

t t + ft 


t I 4 I 

f fl 4 4 


+ * * ■* A -*-+* 






•fi V 4' ■ 








* 1 


fr H||i * 
4- **■ 

4 f U 




>*44 


4-* Hh 4 


4 


MNP 




i f tVff 


:4 




iHPt + 


t A A 


f H 














• NH 


j 




4 *4 


it 


+• A ■ *■■*■ 


4 4 + + 


44 


+ ■ * + 


■ 9 


• - ■ ■ 4 


4 -ft 




+ t 


t 


* + t 


• + 


1 t H 


I 


p- ■* 

Mp4 








p W 4 + 


9-B* - 




H ' 


m 


4 4 *il»■t# 


4 4 










+ 4 


* b 




Mtt 


+ 44* 


* * * + 


* 4 + 


f 


ft** 




PV 






J 


fr-f- —* 


4 141 


pi i 


-•pi 1 * 


4 ; 




i*+ * 


HL*V 




4 4 - 


+ - - 4 4 


ft 4 






t t t t T t t * 


+ ft # * 


- * ft + 


Ite# # ft 


» ft f + 


ft + # ■ 


+ ft'ftf--Bf 










Ht 




* * » « 


+ 


T ft 


111 


#■# * * 


W t 


f ► f 


fT' * p 

9 # ■ - 


f t 






4 + 


* p tf 

♦ + t * 

tf ft 4 

t ft* 


• 4 + 


:: 


PPP 




r m t 
fft + t 


ft Ih* 9 4 4 


ft 4 * 


1 + 44 
ft r t 




4- ■ 










»*-*■ 


- 


+■ 


— -+ 


m~m- •+ 


*■ 


ft 


-ft 


ft 


t 


ft-f 








I ft ad * 






I 4 


■ 




■ ft 




: * ■ 


Mil * 


■ 


it* 




Mi* 




I I fa b 






4 ft '* ft 


fa 


+ ft 4 4 


# * ft- + 


ft 4 » ft 


ft ■ 


9 + 


* * 


B*a - 


ft 1*4 


ft ft 






II 








H+W—*■ -r • — 




r V 


+ 


* ft 


t *f 


t f M 
m M 




f tf M 

M il 


M i 


■ - * + 




•1*1 


1 






+ » # 4 


» + 4 # 


+ #- ■#-■ 


MMM 


+ 


# ■ * + 


¥ + » + 


* * * ■ 


ft ■ ■ ft 


I 




r 






* * 


fri 


it 1 f - - 


;;;;; 


+ 


* 


w t 




t 1 -v 






1 4-W# A *r- 


ft + 


mm 


+ T 4 ft t t * 


# 4 


- 






M4#4 




ft 




**-* 

+ * ft t 


* f 


1 


+ 4 


: 


♦ tH * ■ ■ 


- * - • v # 


4 ft 


t 


M t 1 

t M T 
♦ +■ t + 

■Hi 4 [ 


1 


If' t 

ft * * t 


ft 




I 




■ 


P 






t 


+ a — a 


i f 


i 


* 


9# 


•*■4 - 


lit: 


i 




4 


> 


Mtr 


r 


*• 




t ■ f 


+ ■ • 


t t 


H 


t -4 


1 


+ f 


t 4 


+■ 


t 


* 




+ 4 ft ■ I + t 


* 


ll: 




r f 


t 


» 


► 


f*Wfl 






■■■■mb 


* # * 


* * 


+4 9 # 




+ 


■+ 




V 


r 


n r + 

■inf f * 


+ 1 1« + 

* ft 4 ft 4 


ft 






* 




ft - ft - 4 


i 


t 


ft 


ft 


ft 


r ip 




* 


9 




► 


■ + « + 




* 






r • 1 


4 4ft! 

MM 

4 4++ 
MM 


+ * 






* 


li 


ft 




t + f 


I 


tf 4 * 

« 1 ft-* #pi ii 1 




ir 


■ W ♦ 


« ■ i» - ■* 


- + i ft 


■ • I 


» 1 I 


iff t 

trn 




rf 


* 


P’ 


■ 


«-• •' 


1 


* 


* * 


t * 


P ft A 


ft 


t 


i 4 










MM 




4 


ft-ft-ANp ft 

"*r # 


*» ft-ft f * 

| A Ab 1 f 

1 f M 4 * 

+ -4-4 ft-F-ft 


*9 


+ 


pf b I 

lift 


*1**44*- • 4 # 


t 




4** 


■ ■ i 


+ + 


ft 


; 


# 




4- 


1 


■ ■ 


1 


4- 


a 


*+ 


t 


> 


* ^ ^ + 


* 


4 


*> + 


i a 


-r 


4- 


ik 




+ 


► +A -■ 


P H P 


■^H4 


4-4 


4 


Mi 


- ■§ 


tr 


t 1 + ■ 




¥ k * 


mmm-4 


Hi- 


* 4 * * 


ft * * 


# 1 V 4 * 4 4 


MM 

# f Ht* 

l l ■ ■ ■ -+ 

* * + * + ft 


t ► 


It 


r 


» ft ft 


■ 


■ 


■ 


* 9 




t 1 i « 
+ IT t 

lift 

Mtt 




* * t * 


# 


* 


9 


■i 


f-f-F t 
f t F f 




ft 




I 


+ 




■ 


14 


ft 


ft 




I * 


wiii fca 


1 




E 


i 


fa- 


Question; I nis lead It Mil 



In ced Terrier u ilba *-v«*ar 

disease. 


was obtained Ironi a 9-\ear>nld mixed 

P 

hist«>r> of chronic obstructive pulinonan 


+ 


f 


3 


What 
Whai 
W ha t 


+ 


die rhulmi dugimsis 
tin- trinst likelv unds-Hving disorder? 
the best therapeutic appmaih? 




IS 


+ 


ft- 


9 


l-fa 


t 




103 


Copyrighted material 







































































































































T 7 T-F- " 


I 


i 


wm 


f 1 f f 1 f 

r m fc t 


wm 


i 






■ 


- 


ffr-fc-ff * ff 

*•■*"*■ + ff 


h -fc ff r ft* ft * ff 4 ft ff * 

Hi 


4 f H f 

I T T H 
I 4 I ft 
| p J 

t f f IT* 


+ * » fe 

ft - ft * fe 

(■ * ff 

t Hi 


■ ft- r ft 

•i fc ft * 


*• 


■ * * 


'-I 


■ v 'fc-ffr.pfcftk ft |p 


ft-ft 1 f 

fHrt 

I- i n I I I I 

i w | v I w 4 

t 4 f ttf tv *V i 

4ttt * - 

I t * f f T 

* t f ■* 


ft ft * f f# <r 

+ 4 


t * 


t 


* '« m f 
f * -fr + 

f rff 

J # 4 4 


HMWpUbM 




r# 


: 


;i: 


P-t 


t |i r f 


rff 1 

fc # «U 


■ 


- ■ 


r- v tii 


T 


t P T I 

It 'fr 1 hP*' ^ *§■ I h IP 

Bl I 


r 






m 


■* # * ■* 


■ lit 




p> 


* • < 


* 




P ttf 

l t 


» 


i 


r 






; 






1 i 


■i 


*'►* * # 


111 


I + 4 


ft- v r, • h i 

If f HHH MIW 

f 4 ‘w 


* V ► V + 

*"?**“* 

T' t r *r f 

Pr rr-jjp Sr If” (K 


ll M 


I P 








f 1 I v 
t v # ft 
















* » * A V 1 1 1 f 






• ■f t t * 

■ A li ft 

1 TTi t 

pUhU 


h # t f"f * I 4 

Ik ft ft ff ft 4 ff |Ti 

■ r r i t i 


: 


»■ 


- * 


tf 


#■ * * 


■ ■ ■ a 


fti T 1 

■ *”« 4-4 + -♦ 




t 


V 


r it 




W 


T 


M ^ ^ 


♦ 




* * HI* 4 


fe 4 


r * * » 


r in 


► n 


I*- * 


»■ 


T 


t 








HH 


i t * I 


* »■ ft m 


« 




f 1 4 




If I 


t « 












If 




















F<Pi 


■ 


i v« -4 j -fi 




PM 


i t i * 




ft m * ft i 


p I i 


■ 




t 


pf l 


i ■ r r 


w m ' m 


> 


IT I 1 


i 


■ff 


- 


- 




NNI 


i 


4- 


# v ft -ft •# 


ft-* « 


* T ** 

lU 


ft HP ft 4 


■fe ft ft Hh 
r> f 

+ ft f * 

ft * 4- 

* * * 


i 


ft ft Vft-HI 


Pf 


fe 


ft -I 










i 






► 4- | 

jp> T Rfc m fe T 

ft ftU£fe 


i 4 4 


ft 


¥ 4 


I m ■# 


j •* 








4 




i 








E 


P I 




J 


1 






fti 


4 




ihi 


t 


I f -ft v 

fe nl- ft -? 

• ■■ ft'«i4»^4 


PM 


IHBHi 


* t t 


- 


r 


ft w 




V 


r 




# 


ft 


t 


t 14 


4 


a 


Plftl 


i T ft 


■Hf 


fe # fe 






■ftpftft V'4 #■ V A 4 


* # 4 t * # 




■*1 


* ► 




t til 


< 




# 4 


.1 fe 


i fti 






I I ■ M I 




I 


w wm 


■ 


j 






i 




















ft-ft ft f 
* ^ +■ 

1-4# fe 


r • J 






k 1 










1 


« 


4 


4 


fife. 4 


fe fe 


«■ 




fe 




i 




t-4^4 


4 


M 


* 




ft •* 


L A 


fe 4 






PH# 


♦ 


& 


1 


J 




4 


«H ■ 


fe ft ■■ 




Uft 


ft. ftjft 


■ 


■ r * > 

■* 4 h| 


■fir :|p ft tr *fl 

tftj 


- fe 4 


fe" ft* Mr 4 

h 4 


ftv* ftH* 


fe- ft I 






I ▼ 






“Hi 




r 




m 


i 


•» 


l 


fe 4 


r »-♦ « H+ + fe 

t 4 


ftfer 


-ft 








■V 


w 




1 -i 




P'ftfe 


fe* * 


ftp ft 


I 




■ HI 


« 


i 


ft 4 


+ ft ft ft 
f [fe V | ■ -ft ft f 1 ft. 


fe ft “ftp 


fe 1 


4 








■ < 


1 


* 




■ ip 4 ill up 

*-*- ft-4-* 

|*r *■ “ft”* 


ft 4 




ft m w * 


t a'sc 91 


1 


■ m 


n ■ 




i 


I 






■ ■ ■ 










l- 


- Hf - * I + 


MV 

f ■ I 


t ™ p. '*■ 


f - f- ■ 


r *■ t 


4 • 




+ 






- t 


n: 


I *# * 






p * 


p fc 


p ft 


fe 




i 


I 


I 




I 




I 




4 


k. 


* 


f p + 


1 


*■ ■ * t 


p ft ■ fe- I <11 f 

ft • ft - * 


# 




r 


fc 1 I -r 


r 


r 




ftr-H 


+• ft 


ft 


M 


ft -g ■ 

ft 


■ 


- 


- 




H ill 


fe b FHH 4 fe 


Mp|pM»4 

* t ft » 4 * 


!• -<A> Jfe fe iA 


i 


| j | i j 

■ 1 


T 


: 


ft 4 p 


« 


■< 


I HP HI 




I 




4 


•a 


-* 


i 


• *« 


M 


B. Ml ft ft 

ft VMr « 


fe II 


mm 




i 






fe ■ 


■ 


■ ■ 


■ 


i 


■ 


■ 




ft ft 

p3m|mVI 


i 


: : 


4 - 


* f * 

-r- V *-¥ * * 


r • #• i 




f » 


r r *■ t w 


- 






V ■- 


ft * HP 


■B- * 


■? 


* ♦~t r *-* 


i 


f 


•Ife 4 


ft 




ft 


ft 




4 * 


ir ft- rli ift i* 


> 


feftftl 


ft * 




ft m 


mm 






■ 


p ■& 


i 


■ 


•M L 


J 


I 








I 




ft I 


I 


¥ * wm 


■Hr * 


ft T 


■ f 


-t 






I 


r 






i 




r 


* 


WWW 


fftl 


- 


?- 


ft 


ft 




t 




‘ft 


ft-ft^ftfe ft 


* * i 


* ‘ft 4 *-i 


kft ii- ► i 


zu 


ft -»-■ 


* * Sfe * 


ft 




♦ #f -fe - 


■ ft fe ft 


-ft 


4*4 


■ 




4 










* 






■ 


4 


It «■ ■ 


|p *• i|r dpr ft ft ft 

IpflpklNBftnl 


I 4 


i- ft ftp flh - IT ft 


n ftl ftpipw * ft 
*-1 4#-r 


P* ftp rM * % 


fe ft ft 


■ - # - 


K> ■ r 


MMM 


P # % -P 


H 1 


I 


IT '* 








" 


ft 4 




fe -r ft 4 ~* 


ir iV 


f 


■p 




T 


- 




■PH I + 

fe I I * 


f 4 


Pft 


fe 4 I 


4 




f “4* -# 


ft 




ft 


4 Hi 




f 


+ 




fe- » ft # * 4 


■ # 


ft > 




t ft 4 


i i 4 


■ 


fe ft 


M 


fe ft ft 


■ 


■ 




I 


i 


i 


i ■ 


■ 


■ 














; 




f- * *-♦ •~t 


- 


i- 


1 ^ 


■■ 


r# t 


Mm III 


f- 






r t-j 

• I I J 




r 






9 


t I I 


Pf i 


1 




« > 4 




t i ■ 


I 


i 


I 




f + 


I « I 1 




K 




r 


Hi r 




1 








> M 


l <4* Mil 




i 


444 


• 4 I 


M 


i .. 




■ 4 


i B 




i- 4 


I 4 I 

§ t v I A 


M 












a 




I 


i 




■ 




- 


i p M || 

* m + * 4 j 


r ■ fi fe # - 








! 


s *1 




HR p 

R^uAlh 4 ft ■ 




i 
























* m m 


» 


f 


ft ■ 


A 


MM 


i-JL 




fe; 


A 






I 


* 










Answer: Sinus rhvihm with multilorni ventricular premature com 
pltrxn (arrows). Heart rate is approximately (•lOhcaik/inm Ptcnuttirc 
i otnplt xt-s ot variable chape arc termed nuiltilorrn Dilatt'd cardiomv 
opaihv is tommonly associated with ventricular arrhvihmias Tieat 

ment depends on (he present r or absence of congestive heart failure 

It the dog has clinical signs (e g., dvspnea. weakness, syncope) without 
congestive heart failure, ventriculai antiarrhvthmic agents (e.g., pro 
ainainide, ipimulinc, or tocainidc) can be administered Serial hCGs 
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Answer: 

and paioxv ouul cupraventmiilai tachyi ardia Heart r. 
beats/min. Right atrial dilation r a used by chronic hsiructive pulmo* 

narv disease is the most Ukclv underlying disorder. Digoxm or diltia 

zem is an dlective drug lor treating this arrhvthmia. Frequent atrial 
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arc ini]M>rUnt to document improvement or worsening (proatifivtfi 

miai ol the arrhythmia. In animals with congestive heart failure, the 
initial approach includes administration of digoxin. tarosiimdc. and 
vasitdilaiorx, VentHcular arrhythmias require stabilization before di 

goxin ran be initiated. Digoxin shortens the Ventricular mvoiardial 
cell transmernbraneaction [H.uenlial rrlractorv period and mav worsen 
ventricular arrhythmias 








r* 


► «t 


I- ft t * 


»r 


. » Rff ■ Bff 




- 






JI* 




* 




ft 1 4 -« 4 « ft - fc A 

ft ft fe * * i 


« ft * 


: 


4 ft fe 4 - - * 


+ HI> fe 


fe 


- 




m 




u 

>|A« 

Aiitt 


■ i 4 ft 


4- fe 


| lf | 

fc i 1 

I II R 

A A 44 






ft 4 ft ff 


ir 


ft 


* 4 ft 4 4 4 » ff 


Jfe 






i 1 « 


• 4 »Bi ft 


k 




ff ff tt 

t-AffPi-i 


i 


4 * 






4 4 4-rift 




8 




* i fc 


M 




!«ir 


i I 




F ■ 


3 


fe 4 » r fe ft h ft p fc ft ft 


ft 1 ff k 

I iti 


fc k fc III k ft ff 

ft « tt ff 


t ft 4 

ft « 1 fe fe fe . 

M > 

t t T ff H * ' 


ft 




fit 


f 


T 1 


■ 






M^fff 


■ttBBfcvi 




* 


► t 


■*■ 


4 4 4 


■ 


4 » t-- 


4 




4 fe 


Ml 

t f f 

U- ft 


pB tt I 

I II ■ 

tt * ft » 

fe fe m w 


:::: 




1 t * ft 4 4 
fc t fe # fc I 


ft ri 4 * # * ■ 4 A li¬ 

ft ft k ft 


* 


tt ft ft * 

fe I 4 4 


t 


ft ft fe ft 

ft fc * ft 


4 ft ft 

> k 4 


ft ft - 


■ 


ft 


ft 4 ft - » 


4 fe 


ft 


tt 




ft# ’ 




|k 


. 


► 


■HI 




! -I 


r 


fc! 


11M1H** 

4 ft k ■• + *■ 

4**4 


fe - 


i 


ft k i 4 


44 


4ft 4 4* 
# 4 ft ft 


■ 




fc * 

fe * * 


■S fc ■- -ri¬ 
fe ■ ‘ ■ 

* ft * fe 

A A A A 


v ft« 4 




. , j- + Aft . 


■ 


4 f ft - 


< * 


-AM 


ft 4 


tt;- 


■* 


4 


* 


ftft ft 




ft ft 


tt * 




fci 


+ 


4 


tt 


ft-I 


m-m 


4 




ft 1-4 


t 


h* <li* > i i i 


■ 4 ri i ^ # i 4 tt ■< I k 

4 ■ 4> 4 ff-tt-lk'i- *-ft ft ff tt 

« i ff ff mi imp Ml 

lltMllfet Ml 


8 


fr « 


II H fr fc 


tt tt tt tt 


ft ■ tt tt 


4 


tt «- t t * 

- 4 ft * t> i 


fe fe fe ■ 

pf i- 


ff 4 fe 4 
4 * • I 
44 k ft 
I i tt 


- ft ft 

-ri B tt * 


4* 


::i* 4 


Aft feff 


urn 

f M I »■ 


iff 




« ft ft#- 


fc 


||M 

-i □ 




fcfH 4 

i : fci 


4 -fr 


A Ir 


* ft 


I ■ 




It 


4fc44ft4 

' | ■ * I 3 *4 




ri 




t* 


V I 


I 


ial 


mil 


. 






♦ 


ihi-ff 


ff-t 


1 1 


ft 


■* ,f Tl£*3 

■fe +4 I 

rrN# 


ft- 




ft 


I 


4 


AZ 


4 - 


■t 




* p 


k 


■ fe- A 1 A A bb 


AM 


t + # # 4 4 


UG 


4 ft i x 

,-r * » J 


#AA 


4 fe: ■ 


'ft 


tt ft ff 


MH 


ft ft -ft ft -fe ft r fe y 

-ir + 


* 


A 


4 


* 


-* 


I I 4 ♦ * ■* ifcjfcft- ft-- ft 

4 4 4 -<■! ft %-> -• fe- ff 


ft 4. fr 


4 ft fe k ft- ■ tt fe ft ff ft 
ff-ft-4-tt ft 


F ft fe - - 


4 4-4--ft ft 

- ft + fc * * 


li 


ft 4 4* 

ftrift * 


1 


-4 ft ■ 4 Fiftffttffff 


4 


fe tt fe * 

ft ft ft ri 

4 ft-ft ft 

fr 4 I i 


t * -I * 
* ft ri i 
fc fe ri -ri- 

k- ft Ji 4 


* 4 ■- 


’if 


h 


M 


+ 


tit 


+ + 


tt 


:tr 


ff- 


: 


i 


A A ft* 


f 


ft fr* 


■ ■ 


■ fc * B4444 


L ft 


i-4 


■4 tt 4 






4 * 


IWI i 

Mi ff ft r ft ft I t 


n 






fe t 


H 


V til 




ft t ' ■ 


tftttfr 


ftff f-f 

tt- tt fe fe 


M M 

fc fc ■■ 




t + 


IHI 


114ft 
A f i 


f V f I 

rtf'* 

♦ t #■ 




R 


; 


; 


t 


1 




I 


4 






f ft 4 ► ff fe ft ta ft- A t* 


ft ft 




fc 


11 *■ ft 


rt 


■ft ft 4 ■ 


■ ft ft a 


»• fc -t 


I f 


v ■»=- p ff 




ii 


: 


t 


t 


rib* 


r * I * . i • 


1' 


that the QRS complexes |o||owmg the 1’’ waves resemble the <^KN 
complexes following the sinus P waves, a characteristic typical ol an 
atrial arrhythmia, The QRS complex labeled X is slighdv wider than 
the other QRS complexes, probable because of aberrant vent run lar 

routine! ion in the left limidle-bf ,un h neiwi -t k. I he linding ol ahrt i ani 
veil i iiular conduction following an atrial premature c oui| ex mav 

indicate ventricular imocardial disease in this dog 
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<.hiesii«mt Tliiv lead II KCXI was obtained front .i H-yoar-ohi 
Whcatcn Terrier with a 24-hour history of weakness and collapse. 

). Whal is the t hy (bin diagnosis? 

What is the best therapeutic approach? 
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,mil jK-nftr;m s thr AV iukIc. thereby dehiMng condut tiort fhrinigh ilir 
AV node of I he snbycquen l miuis complex. A pause follow", the second 

\ run i< ul.n px riutnu- r omplcx n.pcn ,ni■ >w -1 I In- jumt’ i> p:<il).il>h. 

caused bv a sinus impulse that was blocked at the A\ node because 

it originated during the icpolaii/ation of (he ventikidar pu-maiute 

is refractors' because of concealed conduction 

from the preceding veturictibv premature complex 


Sinus arrhythmia with trermem vemtiiulat prcrnattite tom- 


Answer: 

plexes. Ik-art rate is approximate-]! |.10 beats/min. Three vcntrimlai 
premature complexes ate hlentified by the arrows The ventricular 
pi (-mature lomptexi-s are wide and hirarre and are not assm iatetl with 

t’ waves rhe I’-R interval of the third rnmplex from the left is longer 

than ihatot the other sinus complexes, thus demonstrating the concept 

■ it i him 4 a led i oil. tin ti. >n An impuhe ti on i tin ;iiei rdiiu. semi n ill n 

premature complex travels retrograde through the condut t ion system 
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interval has greater sigiiilicancc than a shoi tem-d T' inierxal becmise 
Oft be el lect ol prolonging the telatise tefr.idory period. 1 he relatise 
relradory period includes the I wave, vslml 

ol the ventricles II a veniiiudai jnetn.iture 
pt-riml, seniiHiilai fibtillation tan 

hit a vein'to vciiintulai anhultmia 


Answer: \cmmular premature complexes and prolongation of the 
CJt-T inicrs.il The head rale is sat iable. The hist three complexes are 
Yt-nlrKul.il prenutuie complexes (VPl si. A shortened Q-1 interval 
tan occur with hvpert ah emia. fhe Q;T intervals are prolonged in the 

|W(i sinus complexes. 1 tie possible catm-s for the hv pmahemia should 

include hypoparathyroidism, renal failure with phosphorus retention, 
eclampsia in the I.m tating hit< Ii, ( thylene gluol toxiriiv, and pancreati¬ 
tis Therapy is directed at the underlying disorder. A prolonged O-1 


I is the Milner dill- period 
complex falls within th it 

irxiili. 1 his ting obviously is at 
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1 his lead II fcCli was obtained from an 1 I-year-old female 


Question 

Miniature Schnau/cr examined because o! frequent collapsing epi 

socles. 


What is the rhythm diagnosis 
What is i lu- most likely underlying disorder? 

W hat is the best therapeutic approach? 
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Question: 

glc vstih ,i crest endo-decreset ndo murmur hemd loudest at the left 
heart base, I he dog had no clinical 914 ns. Leads I and 111 were also 
negal ivc 

I, What is the rhythm diagnosis. 

What are common causes of this arrhythmia? 


This rhythm strip was recorded irom a ti-month-old Be a 
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Awwrr: Sinus bradvi-.irdia ;irid sinus arrhythmia with ventricular cs 

fa 

cape beats. Heart rate is bO beats/min Sick sinus syndrome is the most 
likely underlying disorder Anticholinergics (c.g.. propantheline) and 

hmnrhodilaiors may be HU eiive in comrollmg ilie inllapsitig ept* 

mkIcs. A permanent cardiac pacemaker is recpiired when syncope per 

sists. The ventricular rsiapc beats (airowst base bi/aire QRS com 


plexes that arc not associated with the 1* waves They should not be 

ventricular premature complexes. Vcntric 

ular escape beats octm a (mum , whereas vcmricubr premature 

complexes are prem..nure and art' oJten closeU t rm|ilt*<| wuh the pre\t- 
ous sinus heals. 
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Smu* tliuhm with tun ain.i] piem.mite c tnplcxrs. Mean 

rate is 180 brat s/mm. Two atrial premature complexes (arrows) are 
present in the middle of the strip. Atrial premature complexes usual lv 
acmmpanv atrial distention. The QRS complexes of the prcinaruie 

complexes ire similar tit morphology to the sinus Q^S complexes. 

The history in (his dog suggests a congenital cardiac defect. The breed 
and murmur suggest pulmonic stenosis, whuh is consistent with the 

right-axis dev uitun on the KCCi. Oihei t ongeuiml clrfeii* i)ui cause 


right vemriMilai enlargement include tetralogy ot Fallot, ngbt-to-leii 


A n.vw ii: 


ventricular septal defect, and right-to-lcft shunt patent ductus arterio- 

The wide QRS complexes and the right axis m;iy he compatible 

with tight bundle-branch block. Thoracic radiographs are needed. 
1‘lchocardiography may be necessary for a defmnice diagnoHit. A dog 
with occasional atrial premature complexes ami no rlinical signs re¬ 
quires no treatment. Prognosis is gn.mh-d ... the major KCii 

afmorinalities in a ytiiing animal. 
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Answer: I'aroxvsnial ventricular lachvcardu. Hejrt rate is appmxi* 
mairlv IHti lu-ats/niin,The ventricular premature complexes are nt'^a- 
tne. wtde, am) ht/arie and an- rn >t asso< tated w ith P waves. I lie appear* 

ance of three or more ventricular premature com 
termed ventricular ladncardut. Ventricular tachycardia is generally a 

regular rhythm. Irregular ventricular tachycardia, as in 
be explained h\ intermittent exit blink mu o! ihr Pnrkinje wslem 
When im-gular, aberrant-.ippearing complexes .ire present without P 
waves, the other major differential diagnosis is atrial librillainm will 
h'lndle bum h blor It I he presence ol a sinus or fusion beat contn in- 
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variable Airhythnnas 
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ongirutiiiK in the W jimi lion coimnonlv occur in ilogs with digoxin 


toxic its ’Hie digoxin should be stopped for 48 to 72 hours, b illowed 




bv a repeat t( G and reassessment ol treatment. Renal function should 
be monitored. Negative P waves are the hallmark ol AV junctional 
arrhyihuuas Notice the progressive lengthening of the two P-R inu-r- 
vals before the blocked P wave (not followed bv a QRS complex). 


■ 


following this blocked Pwave 
calue. In dogs with Mobil/ tv pc I (W enckebach) second-degree AV 
M<*k with a normal QRS complex, the block is usually at the level of 


112 


I 




— 


W-* 


r 


T- 


P 


' **TT*' 

1 ♦ I ft ft ft* 


fi-ft 






* 




■“T 


n 


-T"* 


rnnni: 


fi- ft ii’ 


rnTTr-q 




1 4 


h A 9 f 4 f A fi f 4 

tr ft* * ft 4 ft- m 

ft * * f h * + 

ft t 


4 • 


t 


m 


- 




*r 




A 


■ 






11 


P 


m •m 


i 




ftfr 4 


I 


* 4 


■ * 


I 


I 


< 


■ 






Hi 








«■ 


i • 


■- 


i 




I 


f * rt i 


4 


A 


■ 




r 


i 


i 




P i 


- 


■ 


+ 


fi f 


J 




fi- ft 




ft 


P I 


I 


w f 




u # >>, 

4 4 4 * J 


i 


p 


T fi P 


■ 


11 


4ft 


l- fi 9 


- 




- 




A—ft 


—ft 


* 






■Ml 


i 


w 










1 




« 




i 






f 




■ 




•fi-ft-E -i 




* 


■ 


r -ft 


rv 




IWP¥ 

Mm 


i 


■ 








m 


fe I 






■ 




m 


■ 


Ol 


M 


fi 4 


4 


ft 




f 


i- 


ft ft * 


i 


> 






(M 






ll-ft 


fi ft 








^ B t • 


•VHH 


If Ml 

U 1 


94 4 * #4** 


1 * 


•4 * 4 1 4 


» 4 




i ■ 


T 




■■ 


■iM 


• ■ ■ 




fi 




■ 


■ 


I I 


A 


M 4 






ft 4 


i 


* ■ 


- 


► 






i 


- 




I 


A. ft 


1 * f 






H 


r 


fi 


-i 


fi ft 


r ft 












i 


■ 






i fi ft 




fi' 


- 


fi 


fi 








- + ^ 






A 


r 








ii 






i 


I 




■ 




+ t r r ■ 

M I * 1 I 


> *■ a 


-t-f 




T 




I * 


■ 




■ft ft 




p 




w ■ 






fi *4 
















ft > 


fi 


ft r 1 






' 




' 




- 


V 








i:S 






| 


4 


fi 




l 


- % 1 




4 




• ^ 




I faf 






I 


I 






-r 


4 




I 4 


*■ I 


I 


► 


4 


■ft 




I 




c 






1 




ft 


■ 


* t 


ft* 

ft 1 I 


‘n ft 


►4**1 


- 4 - 


"94# iff 


rrrvTt 


L 


1 


r 






' 


I 


D 




w™ 






r 


ft 






»■ 


n 




f +•* 


t-r- t T 

-« Hh* 




Ar Af 




> 


p-f 




Ii 






i 


i i 






A 






B 4» - 


4 


I 






. 




■ 4 


mm • 


i 


i ■» 




4 


v pl49 M 




¥ 


* J * ■ + 




rr^r 




i 






4 


+ 


M | t t I 
f 1 1 T I i 


■ 


I 4 I k * 

j-44 * 4 


MMi 


■ 1 


. 


b ^ 4 


i 




fi A 






I fi 






-I 


t 


ft- 


■ ■ 




i- 4 i 


tmi 

- * > * - 


■ 


»■ 






i f i 




j 


i - 


Nfi ¥ 


d 


I 


-I 


ft 




r i 


T 






MB’ * * ^ 








■ 






p 


#■ 


* 


¥ 




n3 






ft4 


+■ 






I 


H 


wr 


i 






i 


I A A 9* 4 


■ 1 I 




I ■ 


m 


L 


I 4 


I 4 


1 


N 


i 


r ft 


fi -ft — 


■a 






4 


k 4 


4 


- - 


* 










V*4 j 
ii r I 


• 4) 


9# 


t 


Pi fi 


+ 


. 


fi * 


4 






fi 


- ■ 


+ 






l 




L 


L ■ 


4 










#11 

. 4 E 


B 






- 




r.n 


fi ft ft -f * ft - A 


I 


9t 




r * 


i B 


■ 


I 








ft 


-Hfi* 


r * f I t | 




-A 


*- 


* 


—9 


ft9 


r-n 


—* 


tf 


* -4 


HHtf 


* -4 


l t * 






- 






: 


<■ 4 






m 




i 


MM 


r 




ad 


El 


J - 


+ 


I 




I I 


* 




h 4 




■ 




■ 




* 


+ 


HH 


1 f rl -H 


H 




r 




♦ 


I 


i 




■ 


■ 


i 


I 

SEIa 




4 


• E 


- 




rt y -9 « 




- 








fHiil 


^ A* * 


■ I * f 


*S 


kft. Bft A *ft 


h 




Hi 


4 




m 




■ T 




d I, . 




EHI 






t I I 

I i 






■ 




- 


Ifl 




fi 


ft " 


i:;r 


• + T 


t iM 


4 


pv 


I-4* 








r 








■ 


* 


■ 


i 




f j. il - e 




P-H 


I » 


I 


* 


. 




■ 














r w- f 


ffP 










T 


■ 




9 


k t 




i * in 


■ 


4 4 




I 




f w 


ill 




■ 




u 


1 




9**4-+-* 


-I 




A-A-* 


fr ; ‘9 : v A v i # | ii‘i 


« I 


ft-ft ft 41 


p* f 4 


MPffi 


I 


ft • * 


I 


■ 


- 4-ft* + ■»—* 


*-■ 


r t 


tntif 

|| ! H 

Jiil 


A ft ft - ft—ft* — -i 


■ 4 


#* 


"I 


r? 




if” 




»w -■ li ■* 




: mu 

ii 1 A M J 


■ 


Af m 4 






e + 4 * 

f+l-f 


► *" I 






- 


« 


ft- e 


fa 




■ 




! H| 


r 




I I 


9-lk# f»* 

»r I ■» 


I . 


# 


fii 1 


!< 4 A 


l 


o ,* 


- 


* 1 V 1 I i A f 

I 9 ■* 9- 4 | I 




ft ft * 


f 




^ * 


4 l > 


■ • ■ i 


A i 


--#■ 4fi -ifi ■ i 


r 


' 


MBM "HA 




M i 


- '¥ 




i 


¥ 




L # 




il 




ft. 


4 fi 


4 < 


i 








- 


U 


* V 


a 


■ 


ventricular tat live.u diu as the abnormal rhv thm. In the .ibsem e «d 

r 

sinus or fusion b«-at. the more irregular the rhvthm. the more likt h 
the diagnosis is atrial fibrillation. Ihe wider the complexes, the more 

is ventricular tachvcardia. 1 he rhvthm in this in- 

_ — — 

stance was si ihili/ed with lidocaine. Ihe dog was kept on a IwItKaine 
mlu sion while treatment with injectable piutainamide 
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hkelv the diagnoMs j 


was initiated. 
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was given nulls and 

i on mined for Ml days. I tic arrhythmia m this dog was associated with 

pancreatitis. 
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the AV node, above the His bundle, llic typical form of AV Wencke¬ 
bach periodicity is characterized b\ progressiva- prolongation of ihe P- 
R interval, with the greatest iiu u- 

conducted P wave. I he ptolougation of ihe P-R interval is tvpicallv 
in progressive]\ decreasing iiurenients, 

shorter R-R ijuerv.il, Tliis lvjm.il fumi is not reflected in this K(,( 

• 1 A\‘ him k Other atvpit al manifest.^ 
uons of tvpe 1 AV* blink include several P-R intervals of the same 
duration and an uncxpceird det reuse of a P-R interval (arrow'). J vpe 

may complicate conduction from 

sv mcmi. 


ft tl 




































♦ •rt W44 














• ft 






j 


f 




«p 


li i 


■- 




a progressive!!. 


in 




■ 


w 






I 


ft 


! 


■ 


9 




i 


I 


+ 


b 


% 


9 fi 


i 


4 


il 






c 






oyrign 
































































































































































































Case 1(11 








FiTtHI 


- 


+ 4- + 

'B I ■*• ■■ + -r -ff 

hi 4 4 ■IHK4 1 ^ 

■ * + * 




r 


fT 


tt*™ 


■ 


f 


* 


■ 


fr^f* **■ *f 

MmIm 

^ <4 # .1 > i 

■ f i i 4 4 * 4 r§ * -ri 


- 


n 


: 


* • + + 




* m i 




«■ * 


1 + 4 


*tit: 


ff > fr ft ■ ft-fr 

14 * 111 i 


H-ff-t ft 


*■ ft ft 


4 * *■ « ft 


* 


F W m w '■ 


1 


is-fi-fH* •* 


fr-ani 


PI » 


hM 


II 








I 1 


1 


+-* 






* * -4 


if 4 


*1 -fc 


V 4 4 




++U4 

4 4 V t 4 

* * « 


4* I 


*■ * ■* 




+ - 


I i 4 -4 

■ ■ I ■* 


f- -e- -4 


* 






14 








+ + ■ 






5 


+ 


; v 


* m><M 


i f 1 








* * # * 






11 


m 4 4*4 


I 


*> 4 










1 ■ r 


« V W 4 


li 


1 


I 


II 


■ ■ 


¥ 


♦ - 


■ # - 


H1 + 41 




f 


k 4 


r r + 4 


v + 




3 


i 




V mm 


N 




I- + 




* - i 


* 




UMhl 






i 


P p 




r 


► 


■k ■ 


l 


■ I 


i J.4 4 4 *■* m 


:v. 


; 


r. 


mm> * •# ft ft ft 

ft fr-fi * fr “f- + -+-*■ -*“* * ft 


* * ft ft-* # 


Mil 




ft A f T 1 


4 


l-HI 


— ■ 


I P I 


• +rH 


k 


i 


i 


! 


If I f 1 l t * 

f fr It ft 4* i> « 




t 


ft + 


ft ■ ■« 


t 


r I 


pwlMMppiAvpHNI 






Ml 






p-i 


r - ■§ " * 


. 




- 




►+ 






: 


Ifr 


■ 1 ■ 


iff 






4 


F » ■• ■! 


I 1 


U4 


► I 


■ 
















ft. E 


- 


r« 


I 4 


B 


- 


I 


• 4 4 


it' 


•i 


fffffl 


! 


» 


\ 


I 


I 




t *44 


* 


p 












i 


■> M XI ■ 


* 




■ * 


■ m 


t. 


a 








■ * 


ft *■ 




Hh* 


4 


t # 11 


( t 1 t | T t 
♦ ff" ff ff f f ff * ** 




I 4 4 






■ 


•rini 




I 




I 4 -ft * 

ft- 1 9 * ft 4 A * 


fr fr •* 


I 


' * * ft ft ft E 


ft 




I 


R ft H 


*■ * 


■t 


r 




f * R * ft ft ■ 


5 






* 


1 


ftftlt + 


f-f ft -I 


:i 




m mm 4 


H M*-* ■ 




HBia 


I R 




* * t* 


- 




■p 


4 


*■» -» 








« 


+4 ft+ft^ 






i 


* 








1- 


F ■* ♦ T *• -S“ 4 
■ 4 ■!■ 4 >i 


-a 




I 




+ 


Ift 4 


Hi 


* - 4 


i 




4 


I ■ ■* 

f * R 

f + 4 

I>i ■ ■ | 




: :■ 


I 








I I 


■ 


i - + f 


i 


■ 4 


m 




i ■ 


p. [| 






■ i 




i 






+ + 


i + + + ' 
IttM 

•'=+i * * 


* * ’■ ft * 4 r 




* * * * * ftftg 


■i 


A.I 


f 




B^# 1 # *■ 


¥ 1 




trn 




r A -4-4 




4 




1 




i 




r 






■« 


+ 




+ 


P ■+ * 4 


IMft 


ft 4 


4 




¥ « 




B-ti 


4-*-* 


4 




i i f ir- 




*■ - 




— - 


* 


■ 


P-i* 






I 


* * Ht » * -a 

■i B ka # ■ 


Mb-A-4 


4 




" t 


ft ■ d | 


I 


V 


T 


f 


8 4 


■ i 




p 4 


P 4 


4 -■ 






i 


4 


P * 


a 




i 


m jp j* 


t 




■ 




L 


Mvi 


«.^4> - 


»■ 


.+ » 


- 


V • 


ft * * * ft ft 


I 




¥ # jj^ 1 "* 


+ 






* x ■ 


F # 




p ■ 4 






v 


ft » 




» 


4 


*■ + t + 


H 


•- ft- - Hi 


■* 




• * # 4 


1 




+ - 


- -r 4- 




§ 


i 


I- 


f 


# 






fr 




Pi B 




i ft 


- f 


! 


4 


ft 


ft 4 


HI 4 4 


f 


^ V f f 


F4 


* 


4 ♦ 




■ : 


ft-*-A 




¥ * 4 


¥ # 


V 4 -i 






RHV 


L 


4 


4 




ft 


4 


- - r 


* 




■ 


# m 


fthRft 


* * 


ft ft t * 




P 


C 


ft- 


:i 




i 


* I ■ 


ft 


! 


: : 




I f 4 


■4 




i 


pi 


■ * 






i 






■ 


p i 


* 




ft 4 


■ 




1 


4 


i 






F H I 


t 


4 


S 


+ 


4 


a 








« 


ft 


♦ 


*- R- T *- ft 


ft-ft-ft 


I 


I 


4 




4 


4 






I- * 




■ 


I 










~ HBHl 




| L I 


H 


4 


I 


i 


f 1 


l« I 


I 




i I 


t 


* ft ft * 


J> ft 


L f 


I 






. 


HI 


ft- * ■ * iJ h ft. 

P f±±; 

4 i I 


4-h 




I * * J * 

: 




4 


t 


rrrr 


+ 


*-#-*-* 


m 


* # 


■ 


tl 


- - ft 




* + 


ftt 1 

I VII 


n 


fr 4 ft 


||1 

hi 


T -ft 


* -p li 


- + 






-4 + ^ 
lul 4* -4 


j 


- W-4 


fc f 4 # ft 


fr ft 


h*=a- * 


+ 


i 


i 


■ 


r 


■MB 


I 1 i 




p 




n 


I 1 % 


I 


I 


fr 


fr a 






§ 




■Ptf 


i j 




a 


M 


i 




t" ♦ »■ 


fr 4 




t 




* ■ 


* m 


■ f 






■ 




■ 












■ 


j 




■ 




ft 




« 


t ft -■ 


■ # V fpf 


I 


fr 


a # • 


* * * # 


■ 


i 


4 i 


* 


i 






r 


■ 








I » 


mt 


fr l ift 


PiHfr a^ifr I 


n 




- 


t-i -*■ ± 


wm 


i 






i 


iNi 


4 


f-fr4 


a. 






► * 






P -fr + * # + fpii 


I 




V 


fr 


p 




i 


9 














K t 




J 




I f + 


I 




r ft ft 


r f t 


I 


r 






T I 


■ 






a 


i 


ft 


i • 


I 4 




H 




li # ft f 4 


44 4 


-5.; I 




BBf |g 

A A f 

Mil 




i 


P t 


I 


P* * * * ♦ 


• «P # 




I 


ft I 




■ IP 


I * 


I t ai' J i m * 4 ■*■ 4 


iLi -4 i 


* ♦+1 


hum i i 


■ ire 


#-*■ 




a. a 


I i I I i I i 




*-i 


- 


i—i 


- 


ft ■*■ 4 


■■ 


4- 




kU 


rth 








ft + 4 


I 




i 






fr 


■1-4 


fr * 


i ft 








* 1 i i i 






* 






b 




# * ■! 






Hi 


II 


p 4 






I 


till 


rami 

HhN 


M I t j 
Ira ■■li >| 


; 




* 






■ »■ 


■PVfl 




It * 

Iwft 




fc-# ■* 








1 




rf+i 


i 


*■ a 4- -8- -k- 4> -j 

fftft 1 P 4 










Mil 




r l * * 


ft 4 






I 


IMiippMMBMil^ * 111 • *4 + f 


! 


4 


M 


* ft 




■ ftft fr f ft 


*-R- 


b ■ 








M 


“ 






HtH 




I- 4 I 

# *■ 4 "* * f 


I 










i 


i 


■ ■■4 


■ I ■ 


* 4 








I 4 


1 




ft 




I 


I 






i 






li l i 


k I 


Hi 


4 f 


N#4 






t 


* 4 


■* 


► * 4 


* ft f-f ft 




i 


4 * ■ 


r 4 




I 






.H 


lli 


i 


li 4 


fr- 


Mi 




li: 




IB 




M 




fr 


fr I 


§ 


4 




H M l 


- i i 

14 ♦ B fr fr ♦ 4 c f it 

| | 4n l| I f 

I ■ I 4 M 


* 


.1 






P" * p* * -4 


M4fr444 


i 






i 




4 




fr f I 

h fr * ji fr frM 

L 4 I 4 


m 


rrrtl 


ft i 


f • 


r f l 


r4 * f t t 


fr ft ft ft 4 4 4 


fr 


I 1 


1 


mm 




¥ b ■ i 


M 


4 


■ 




. . 


L I 


I 


■ 


ftr ■ 


r 


t fr 


Mil 


m«4: 


• fr 


H 


I 




M HI 


I t 






■ f frl 




• T 4 


■ 




I 


■Mi 


* 4 


fill fr - ft I 1 

+ -■* + * R 


■ 


■ft 1 






a 


4 






rrtn 

B 9 H K * 


f * < * ■ 


■* 


1 fr B * " ■ 


■—•■Hi 4 


fr *1 


i 




i I 




ludul 






«-•»* * § 

ft fr # B fr 


0 




1+4 












P * * 1 


•I 


P 


a 4 






frBin 




•fr * ■* 

* fat i A 


mm wM 


■ 






p 


'Hi 

B. fa— 


ft 






m 


M 






i 






i 






■ I ■ 








i 


E ■ 






Ik-E 


■ 




f MBI- « 


4- Bi.ih ■■>■»■ 




p # 


i 


mm 




This ltd was ohiaim'd from an a«imptomau< 11-ycar 


Question 

nld C.<h Li t Spaniel. An irregular heart rhythm was li<*ard on aus« ulta 

and an ECO was jtlvinnl. 






(loll 


■ 


What is the rhythm diagnosis' 

What the most likeh undcrhing disorder. 

i IE 

Whai the best therapeutic approach 5 


l 


a 


Case 102 


J 




I r-m 


* m *- « k * 


* * •»* 

• '^h * t 

*' fr w4f 

■+* * 


* * n 


* m * 


+ * » ■> 


I i t 


if II I 


*• •' 




n 




* t t~ r 


*■ 


ft-* - 


■» 


t 


ft*TI 

■ ft 4 ft 


111 






-ft ft 


J * ■ ft- ft 

i- > fr i + 


■*9 * - i - 

-iffft 


pfti 


+ * * * 








I! « *1 ft 1 


wm 


+ + * * 




■ ft + 










i ir f * 11 


ft I4*H * 


4 


4b 




" * - ft 


- - ft-« 

* ft ft 4 h| •« 

- M sH 

■- v 


fr II B iM 


4-» 


* 


I 


*■ s 






d 


■4 ft - 


p-4 m 


i + i 




+ 


* ft 
ft ft + ft 


ft ft R 


' P# 




h R* ■ 

h t ft * » 


L 




ni 


t 4 


- 




r * 


+ * 


■b 


ft 








P*~t 


► f ft 


t * T f 


ft * f ft 

• . ft ft 

• *•-« t pi 

• + y -fr *-“-ftp 


■HM 

+Hn4 


■ - P ■ R R 1 

*' fr * * +1 

I* fr fr-f i fr i * 












*■ * * fr 


■ * i ■ 


















ft + # -f 

+—ft- + y 


ft -i m 










* 


# -|fr 1- 


HeHr 






’ I 




l*i 








* 


frM v 

pJNp* 

t + 

■ -P * 












+ + + * 


ft ■ * r 


fr fr i fr 




~ tl 


Hfr - 4 *# 
* H 4 *r 


f + H |r 




•i f -fr •#■ 


k *-4 -< 




H -ftfilP'-B 


HkN-fraB 


■ — t -" 

+ — — Ifr — 4 p- 4- 


i 




•fir HP — 


-4- + 


4" 


4- 


t:: 


4- k 


it U 

1 ■ |r+ ft 


b>l ft 


■#' 


4 -ft 


#- 






ft - 4 


ft 4 


* » 4 ft 


I P 1 


PM - 


il 


f ri 


*-* 




1 4 


* "fr 


Ff * If 

+ - i § 
* * * + 


# 


1+ + - 
i -* 4 * «*** k— 


-* r 


—HBhp 




* * + 


4 t I 


K 




■M* h 


pi hi * 


+ f - « 


* * m ■. 






t v 


* -1 *• J 












i I 


i 


fr * it m 


P P 




*■ * 


bi 


p I »• * 


f «HP M 

A * * I 41 

* p •m. 

m ¥ * 


4 # -* -* * 


* * PM 


I- > 

■ - fr fr I - p + + 

# t • fr | . i 

+ » 4-* «!-■ 4 fr~4 


P 4 


B P # * # -fr - 

P t 

t 4 * _ 




* *p 


I 4- 


- I 


* ¥ fr ■ 


* ^ 




■ P 






4 B 






- 


# fit tv 


-fr HH 


fl f • * 


•frnM r 


! 4' - 


-M-fr *•■ 4 




*i 


* * * # 


fr - 


1 


- * -fr * 




■ 


i fr ' ■ 


i » + * 


■ + » 4 

■v m I 9" 

ft-1 fr - 

ft 4 fr* 


- ffr 

■■ *■ .ai 

ft- ■*■■»■ 


R fr 




ft + ■ 

• 4 ft 4 
+-♦ 


fr ft + 


V - 


U til B. I 


*■ |i 




ft ft ft r 




I 4ft -ft M 


HPRt" 


•«' ft ■ -m 


w 


4 fr fr - t 4 ft 


* M 


m Ik-* ▼ 


r # f 


fr 4 ft 






•4fr 


■ I p 


|Afr « 


fr fr A fr fr fr 4 


+ ft k ft 


ft * - J 


■ft ft H ■“ 


* t 




4 


R fr »■ 

B. * + ft | + + + ft fr 4 

p|+ftfrfrlfr4- « 4-4 + * 

jp+'+4*fr + "«4 4ft4i 


■ » ‘ ft 


V ► I 


Mftfr +• 

fr fr 


fr t ft 


I* 


* ft *■ # 


i * * * 




* * -ft 


* r 


t + + * 


4 

4 p ft ft 


P 


ft *ft 




4- ft HS 


1 ft 




ft ft ft * 


J 


fr - 






■ ■ 


ff -k fr ft Hft 


fr 




■ ft 1 


fr ft !ft fr 


t t ► + 




*#- 




ft-frft 


k - 


: 


ft i -•- 




4- 


• P 


+ ff I ♦ + 






HU 


a 


+ - fr 4 


u 


p- a- ff-fr 


•- +■ 


ft * k 


+ -j ► * 


4 


fr fr 


fr 


R -fr ft 






■ 


+ ftP fr 


+ iff ■ fr fr * 14 

** ♦- i iff 


fr + 


ft 


i * p 


— 4- + * 


4 ft" f‘4 1 ■■ 


1 t 1 


* fr ft fr 




ft * 






* 


fr fr # ft 


V ■ 


* t 


+ ■ ■» fr 


4 


Question: This lead II KCli was obtained from a 5-year-old mixed 
breed d<»K that was examined because of syncope. 

is the rhythm diagnosis? 

What is the best therapeutic approach? 
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Answer: Sinus .lrrln ihrni.i with ventricular premature complexes 

.I is slightl\ |itolouge«l (mutual valtit, 

sec 1 . Heart rale is approximately HM) heats/mm. Idiopathic mvocardi 
iis most likels accounts for the ventnc ular premature complexes. Anti 

di rhsihnm drugs an* not leijuii ed m a dog with no t lime .tl signs. 

Negativr. wide, and bizarre OKS complexes not associated with I 


waves arc the hallmark of veniri. ular premature complexes. The s en 

1 heular premature impulses (second arrow) can travel tettograde and 
depolarize the AV node (concealed conduction). The following f* 

waves enter the AV node in its rrlraiioiv pnio.l and ate blocked. 
Cimi t jlol rotuJui lion is not detected on the ECG. but i- deducetl In 

its effect on the '■ubsetpient sinus br.it 
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rate-related tight bundle 
brant h blot k and paroxysmal stipiaveiitiit ulat 1.11 lmaitlia. He.m tan 

to IHtt beats/mins. If progressive mitral valvular insufficiency 
■ >r dilated < anhomvop.it hv and/or congestive heart failure is 

dtgoxm is 

of the lit ,trt is norma) and iu» t ongrstive lit 


tiirilv. ilius siippotting die jHissihilitv o( imillifoeal atrial premature 
inmplexes, l he I* w ives of the altial premature complexes are (used 
with the preceding I 

blot i resumes alter the sixth QRS complex. The last QKS complex. 

looks different from the preceding QRS 

lepiesenls a return to normally conducted 

com 

be explained, because the last P vrave-to-P wave interval is 

strip, thereby allowing extra time foi refractory 
recovery of the AV node and right bundle-branch f’urkm|c 
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.111 failure exist., diltiazem 
or propranolol iv an appropriate alternative The first sinus beat (la 
hrled) has a right bundle-branch block pattern. Right bundle-branch 
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Question: This tracing was recorded from a dog with ntiir.il valvular 
uiMifllt iem y and no major clinical sign*. 
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Can you explain all die deflections that occur in the pause of 
this rhy thm strip? 
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this KCG was obtained from a 1-vear-old male T 


Question: 

with a history of tracheal collapse. 11c w as being examined because of 

recent fainting episodes. 

1. What is the rhythm diagnosis? 

llte best thrraprulK- approach? 
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Sinus rhvihm with ventricular premature complexes even 


count, amt scrum chemistry profile, aids in dillcrentitling l>iiwirii 
primary cardiac and sy sicniu causi s of ihf arrhyihmia, Ancsihctu 

uidnt lion with tlii<.barbiturates may also cause transient iciilrit ulut 
bigetniny. Premature v.ulc ami bi/aiit- QRS complexes (arrows) that 

have no association with the atrial rhythm (P waves) are the hallmark 
of ventricular premature complexes. 


Answer: 

oihri beat (crnti m ulai bigeminv). Mean rate is i t(> beats/min. Ibis 
.iirbvthmia is not considered dangerous and requires no treatment in 
a cat with no ilmiial signs. Ventricular .u i hvthrmas in n occur in cats 
with systemic disease (secondary myocarditis) or cardiomyopathy A 
cardiac data base, including thoracic radiographs, complete blood 
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Answer Sums bradycardia with one late diastolic ventricular ectopic 
complex (arrow). Heart i.ilr is approxinuiteK 55 beats/min. A slos\ 
onus rhythm is present. I he large I waves indicate myocardial hvp- 

oxia. 1 be ventricular ectopic complex is consistent with possible on- 
deriving ntvoiardial disease On the basis of tlu* F.C!(« and history 
aliempts sliould he made to improve myocardial perfusion and oxy 
getiation. f luids should be administered intravenously as necessary to 


improve peilusion without liskmg overbyrliation or development ut 

pulmonary edema. The dog should be maintained in an oxygen-en¬ 
riched environment. Amiarrhythmic medications arc not warranted at 

tins time. Attempts to increase the rate mas ordv worsen tnyotardial 

hypoxia by increasing myocardial oxygen demand. Frequent momtor- 
iug of the K(,(» in ibis dog is critual. II the rate drops, atropine or 
epinephrine may lie needed 
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Question: 

lonuiir Miniature Schnauzcr with an irregular heart rhvihra heard tin 
auscultation. 

1. What is the rhvtlmt tlugnotis? 

2. What is the best therapeutic approach' 


I fits lead 11 F.C’t * was obtained I t rim a 7-\ear *old 
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(Question: I his rhythm strip was recorded from an 11-sear-old do 

mestic short) iair cat that was being examined because of aortic throm 

boemholistn and pelvic limb paralysis. Mcthimazolc was being given 
tor hyperthyroidism. 1 hvroid concentrations had been normal for the 
past sear 

I. What is the Htythm diagnosis? 

Wlut tv the most liLely underlying disorder? 

Wltai is the best therapeutic approach? 
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marked wiih an arrow is aruiari Ivtamc it neither interrupts the * ,n 
diac rhvtlim nor is followed l>y a T wave, 


Sinus rhythm with otu* ;itri;»l nirnuituie tomplex. I icart rate 


Answer: 
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emboli sin are probably secondary to cardiomyopathy. Thoraiit ra<lio- 

graphs and echocardiogram ate recommended to determine ihe mi- 
deilying cardiac disorder Antiarrhvthniic therapy is not needed, Aspi¬ 
rin and heparin may 1 m- useful in treating the e mbolic problem, \rierial 

vasodilators mav improve collateral circulation. 


Sinus rhsthm. Heart rale is 2lf> lieais/tuin. The rlisthni is 


Vnsw t-r; 


The tall R waves may indicate left vendnulat eiilatgeiiieui 

suggest possible myocardial hypoxia, hyperka¬ 
lemia, or rc polarization changes caused by cardiac enlargement- Mo- 

artifail afleils the M il baseline (arrow,i. Because the thyroid 
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problem has been well controlled, the KCC. enlargement pattern and 


124 


Copyrighted material 
















































































113 
































* 




ft t 










m * * » 


























•* a 




* i I 


















m + 


i 




















» l 


4 !(■ 4 I 




ft I *4 


*•♦'1 a * I ft * ' 




















♦fHlf 










111* 


*114 


4 


Mil' 












+ 






4 * 






ft + 
















* * * 4 


t * 




4 


H « 


Question: 11m lead II KC.G *.is tdiluined from a 5-vrar-olH Itoxcf 

rxainmrd for iallapting episodes. 

I, What is tilt* rlmlmi diagnosis, 

What is the best therdpeutic approve h? 
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Question: l lus rhvthni strip was recorded from .< 11car-old female 
Mim.uure Silinau/er with a historv 1 of exercise imoleranic and col 
lapse l he dog was being meditated uith propantheline bromide 

What is the rhythm diagnosis. 

. What is the most likeh underlying disorder? 

What 


1. 


j 


*) 


is the best liiei.ipeutit approach? 
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i% seen <r*R-Ti vitrli ,i ni<Jr t^R-S complex resembling lhose during itie 

tachycardia 1 his wide QRS complex sinus beat supports possible Mi 

olonged duration 

of the (^KS complexes, consistent P-K interval, and normal urmh 

clcctrir.il axis. The two complexes Libelled with arrows apjtcar in Inr 
ventricular premature complexes 

complexes that are not associated with 1' waves. The second complex 
ji nullv occurs after a slighih longer evde than the sinus lieatt {Iasi 
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maiuiv < omplexes {VPCsJf, 

j * fl ^ H * 9 

dia. Digoxm is 

clinical and radiographic ex idem e reveals < ongestivc heart failure. 

1‘roprannlol and diltia/em are alternative aniuirrhythmu drugs that 
can be used to 

coiigeotixe heart failure is not evident. The wide complex tachycardia 

»romplext'sl can be c on fused w i t h ventricular tachycardia. 

Ventricular tachvcardia is 
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het.iitve when the tachycardia spontaneously terminates, a sinus beat 
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Answer Long pause ol sinoairial block or sinus arrest followed by 
a seniricular escape beat larrowj. Sick sinus syndrome is probably 

sinus syndrome is a term given to several clectrocardio- 
abnormalitics of the S A node, irn hiding severe sinus bradycar 

sinus arrest. • 


branches may also develop, The prolonged sinus pauses may cause 
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1 hodilators increase sympathetic tone and indirectlv stimulate the si 

escape rate. Sinus node disease can be a 

progressive problem, and implantation of a pacemaker is neccssarv 
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Question: I lus Hating was recorded from a Miniature Poodle with 

a historv of fainting episodes that had occurred approximately 2 to 3 

times a week. 
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What is the best therapeutic approach? 1 

What abnormality other than the arrhythmia helps to deter 

mine the cause of the fainting episodes? 
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(Question: 1 his 1 hythm smp was :e»ended Ihuti a 2 -year-old Poodle 

with patent ductus arteriosus. 1 he dog was being treated with ftnnse- 

nude and digox. 111 . A previous F.( (i had revealed occasional atrial 
pieinahire complexes The dog was examined because ot weakness. 

1. What is the rhythm diagnosis? 

arc common causes of this arrhythmia? 
is the most likely underlying disorder? 
is the best therapeutic approach? 
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Sn (Hui-tlfitit*r A\* I>1im k <itmi kr<l P wave*) and left bundle* 


1< ndv sup]jmi In *i diagmMUid U’fl l>iinilit -bi.in( h blt.rk 'I hr scri>nd- 

degree AV block in Mobil/ ivjk* II. because no thange is evident in 
the I’-R intervals preceding the nonconducted P waves. The faulting 
e]iivocJe> in this dog are prubabtv related to periods of more advanced 
W hluck or complete head lilotk, A 24*hour ainbulatory 0 loiter 
monitor) tt (i ma> be needed to confirni ibis hvpi>thesif. If signs do 
iioi resolve with anticholtnergic drugs, a permanent pacemaker would 
he indicated. 


Vnsw er: 

branch blmk I lie heart rate o variable. Left bundle-branch block is 


diagnosed bv a (JRS complex that is wide M> 1)7 sec or greater) and is 

positive in leads I. II. HI. and aVF jtid in leads over the left precorditnn 

l fie presence of firsi-degtee oi seiornl*degree AV block in this case 
mav indicate involvement of the right bundle branch. Left bundle- 
branch block must hr differentiated from left ventricular enlargement 

I he absence of left ventricular enlargement mi thnracii radiographs 
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alter Hating hondlc-hiant li block. In a dog with a Iasi heart rate, electri¬ 
cal altcmans results front differences in reroveiy rate of the individual 

fibers. A retrograde accessors AV pathway in the tachycardia circuit 

mav be present. Although digoxin is piobalrlv not causing the art hvth- 

iilij in tin s lit iy. I he M.-iurn dig. ■xni i one entratn >v. n lion Id tn- rii’*rnn:ml 

to rule- out toKicitv. A vagal maneuver focular pressure or carotid 
sums massage) should be used to try to break the tachycardia, thcrebv 
determining the underlying mechanism Diltia/i rn. propranolol, or 

to control the arrhythmia. 


Supraventricular tachycardia. Heart rate is 320 beats/m in. 


Answer: 

Ihc differential diagnosis lor this supra ventricular tachycardia should 

inc lude atrial tarhveardia and atnal flutter. Supraventricular taefn. ar- 
dia is generally associated with atrial distention, which would be ex¬ 
pected in a dog with patent ductus arteriosus. Supraventricular tachy¬ 
cardia is abo seen m animals with digoxin toxicity, I his dog. however, 
had atnal premature complexes before digoxin was prescribed and 
Has had no history of anorexia or vomiting. F.leclitca] ahernam is 
associated with [lericardial effusion, supraventricular tachycardia,and 
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Answer; A. Suprawmiii nlar tachycardia. Heart rate is 4<Ki h«tts/ 

B. Sinus rhythm with ventricular pre-excitation. Heart rate is I 10 
beats/min The initial ECXi reveals a rapid, nanuw complex tachycar 
cha that is positive in lead N 
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Sinus rlisthm with patoxvsiti.il ventricular tachycardia 


Answer: 

Heart tale is approximately 200 beals/mtn. Venn itul.tr tachvcardia is 
associated with numerous diseases nt the myocardium. I he dilTeretu ml 


* 




diagnosis includes dilated cardtomvojiailiv, myocarditis 
mgestioii, .1 nd neoplasia. I he mass seen on 
raise't out ei tt about a neoplasm 


trauma, toxin 


abdominal r.uliogiaphs 
(aust' lot this arrhy thmia. I Icmanino 


m this breed I he tuinoi may be a primary cardiac 


sarcoma is * 1 minion 
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or syncope develop, a permanent cardiac pacemaker will he requited 
to maintain adequate heart rate and cardiac output. Jugular venous 

pulsations and variable intensity first heart sounds are physic al exami 

nation iridic a lots of \\ diwomiion caused bv complete heart bb>ck 

nt ventricular arrhythmias 
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tumor or mas be secondary to metastasis from the spleen. Dilated 

cardiomvopalbv is also common in this breed. Collapse may have 

been caused bv the arrhythmia or bv ruptuie oI the spleen. Thoracic 
radiogiaphs were normal. Hie arrhythmia w.i» controlled with lido 
came and j splenic hemangiosarc oma was removed. Ixmg-ierm antiar 
rhythmic control was maintained with procainamide 
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I his Ic-.nl II l\((» was obtained bum a 3-vcar-old German 


(Question: 

Shepherd witli a recent history of forelimb 1 oneness and progressive 
weakness, laboratory it-siirig rnciiksl a positive tiler lor antibodies tn 
ffonrha burgdorfm, 

I. What is the rhythm diagnosis? 

Whai is the most likely underlying disorder 
.1 What is the best therapeutic approach? 
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Qtiesiitm: Ihis tracing was recorded from a 7-ccar-old (ireat Dane 

with severe vomiung and diarrhea sesoiul nv to [j.iticreatitis 

. What is the rhythm diagnosis? 

lo what serious arrhythmia is the animal prone? 

Wl.:. 1 1 % llir ruo^t Lkrlv nmlrrlving disorder? 
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to anticholinergics and svmpathomimciics. Comcisc-lv. AN* k in 

or below does not respond to cardiac dru^s. I "he 

ventricular escape impulse rate (arrovsi mas increas«‘ isith intrjve 

noush administered svmpathomimelK s (c.g., isoproterenol and riolm 
tammei. The AN block associated with l.ymc carditis in human hcuigs 
is often reversihle with appropriateamihiotii ilu-rapv, but the 

of such themps has not been determined in dogs. A His bundledei tm 

gram w ith ineasui etneiH of the A-H and H-V intervals is of great value 

in determining the location of advanced AV block 


Sinus ilivtlirti with imnplclc tthiid-degiee) AV bli^ck. N’cn 


Answer: 

triatlat heart rate is 16 bcats/min: atrial heart rate is H5 beats/niin. 


Lvrne carditis should lust he lomidered as ihe underlying disorder 
Hv pet Irophu cardiomyopathy should be ruled nut by rehoeai diogra 
phv . ll.m.mtn holmergu drug (eg., atropine) does not cause a marked 
increase in heart rate, a temporary or permanent < ardiaC p.n emakei 
is the best therapeutic approach. The location of the heart block mav 
he the AV node. His bundle, or bundle-branch fascicles I he heart 
block location is important, because AV nodal block often responds 
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erotic peripant ream lal, hvpergliioagonerriM causing hvjien ah mmin 
ism, and decreased parathormone release or activits n-suiting from 
hy}Mim.igiiesetnia. Some other causes ol a prolonged Fj;T interval 

are ethvlenc glycol poisoning, hypokalemia hvpothermia. and ceutial 
nervous svstem disorders, and drugs (e g., quinidine). The vulnerable 

period of ihe veniticles i% increased so that ventricular premaiinc- 
complcxes falling within that period can resiili in vrnincolai (ibiilla 

non. The (^-T interval reiurns to normal when the unde: lying disorder 
has been controlled. 


¥ 


ot the 1 interval 

rate is beats/nun The O* I itiierva) 


Answer: Sinus bradvc.udu and prolong.it 1011 

(0.50 sec or 25 boxes). Heart 
vanes with the heart rale: the faster the heart rate, the shorter the 

lomiulas and tables define the relationship ot 1 

and sex. A Sometimes useful rule stales 


interval. Various 
T interval to heart rate, age 

that thcQ; I interval should he less than hall the preceding R-K inter 
v.d tor normal sinus heart rates, Severe hvpn< ah emu (st-tum calcium: 

1 11 mg/dl) was present. Potetmal causes of hypocalcemia in pancreati 
tic include hvpoalbummcmia. saponification of calcium salts in 11 c 
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Ansner: Sinus rhythm with ventricular premature 
!arrows) and second-degree AV bloii, Heafi rate is KH) Iwats/nun. 
I lit- dioxin should he stoppi d (or 4K to 72 hours followed by a repeat 
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mature complex impulses conduct retrograde to the area o( the AY 

area, (he sinus beats following the ventmu 

hir premature complex either do not conduct to the ventricles (I* wave 

complex) or conduct slower 


■■ 


r 


FCG. 1 he 


F- 






3- 


■+ 


until the results ol the follow* 
live QRS com 

ulai premature ct»rnj»li- m*s. Ventricular bigcnuns is present, with every 
other complex a ventricular premature complex. The P waves not 
followed b\ QRS complexes represent second-dcgrcc AV block 

urnlarv to concealed conduction and possible primarv AV f nodal con 
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and |jossihle brum Inal disease or tra< heal collapse. The atrial pre-nu- 
lure complexes could be caused by cardiac or pulmonary disease. T he 
premature P* waves followed by QRS complexes that resemble those 


Sinus i hvthm with atrial premature complexes. Heart rate 
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is 130 bcats/miu. 
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murmur is heard met the* left he mi thorax. Uigoxm is 
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and vasodilator if congestive he. ' failure is 
radiographs. 


ol the sinus beat 


in P' wave morphology also supports a diagnosis of atrial 
premature complexes. 
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lar premature complex i% tmjlonficd whtnfomp.irctj Kilh other sinu» lic uit. 
Iliis pruloiiKalion is caused In rrimumde uuidmlton «if the vemrw ulat 
[Memaiure complcic into the AV node area, thus affecting AV conduction 

id the fnllnwing miuii heal - Not hi ft l iiifaMircmcnt of the A\’condut lion 

system » nn the EUG. Onlv the atrial and ihe venti n ulat myocardium air 

represented hv the a vc and (^.KS complex. I he influence of the ventricu¬ 

lar premature complex on \\ condutiion n deditied hv iiv efieti on the 
fttlhiwmg 1*-K interval, and is termed concealed conduction. Most ventricu¬ 
lar premature complexes are not interpolated and do not reset ihe sinus 
je because of a bk»i V in retrograde conduction of the ventricular prr ma¬ 
ture complex in the A\ junctional area. Accordingly, the interval irom sinus 
brat to vent lii ulat premature complex to sinus beat ts usual! v lulls toHijH-n- 
salory, a coniept that tan aid in identifying ventricular premature com¬ 
plexes . 


A nswer: 

otiealiial premature i onipfex, and sentru uJar premature complexes llcan 
rate is variable Mic he si iherapeuln .ipproat h for Heating dilated cardio* 
mvopathv includes the administration of dobutamine. diuretics, taunne, 
andvasrwJilatorsand iheinlakeofflmds Theiajientu goals int ludeimpiov- 

iiil ■ .o-i ... nn n’.mii'j t i air -mtf> i ..iiin Ilmg pulm.ui.irc ed< i:m 

and pleural effusion. Ihe laddei < hag lain is a tiered sc hemal K representa¬ 
tion of the i aidiac conduction system that helps to differentiale atrial pie* 
mature < omplexes from senltic ulai premature complexes. The first sinus 
beai v>«h first-degree AV block (prolonged l’-K intervall is follovietl hv an 
ad i d premature complex IP on I'l that travels retrograde, resets the sinus 
node, and is followed hv another sinus heat at the expected 1* wase-lo-P 
wav eititerval. The ventricular premature complex IfifthfjNi isinlerpolated 

hei ween two sinus heal s Notice dial ihe P K interval lollovvitlg die vetmiru- 


* 


INH 




* 


i 


i i ■ ft § i ■ i i|^| m 1 M * f ■ t n i j 

I I I 1 | ( I t M 

i k I | i M i|! P 

1 ■ 4 I ■ ¥ 


rrT h 

p ft ft 1,1 






+- J -a -1 4 44 *■ ft 

***f}t*H 

r M * ft *4 * * 


ft ft I 8 . f * " 

I ii* ^ = 


¥ f 
{ - - » 






4 * 

■*449 # 4 


• 4 




HM 


Hi 


4 




> i I 




+ 


4 f 


■ +- 




r 


f 


L: . . 

4 Ii' 4 > I 




ft * f 


trnt nm 


* * 


■ 


4 


■r k 


b 








MhV 
ft > I 


4-*-» 


iflPO 

P 






& 


t * 


m p jpa 

-i-P'ft i 






an 


*W t 


-m * ft 




*4 




r 


r#-l 


i *■ 


*9 




it 


mm 




. u 

t "ft ft tit fp-f 

4^ Tf 4 | ft 9 




- 




» k. 






n 




»■ 


1 


■ 


K 




v 4 ■ 4 x i 


M C|H 




f 


P 


f 


14 M 




I r 


ii 


ft 


* m * 


ktft 


f f * f 
ft t * * 


1 f t + 
i i "H 


■ * ■ 






ft i < i 


» 


t * » 

f ft ft 


i 


* 4 


■ 


4 




t t * 


ft-fr «• 4 


ft ft 4 


I 


ft- 


M - 


» 

-lit 1 


+ 


II 


;i; : hi 


i 








■fft - 

* t + 


9 


* 


mm 


■frf rft 


■r i 


- i 


+ 


rrtt 


MU i 


i 


- 




* 




* 


f 


• * + - -j 


4 


I ft 


•f 




f 




+ 






ft *4 * 




mm 




ft 


* 


i 




i 


#44 










► 


*• 










ft ft 


ft ft- t 


I 




4 


ft 4 * — 4 + | 


t T 




*#* 






* I 


. 


. 


U 4 


■h-fc 




* 


+ 




♦ - 




th:ti 






ft 4 


pi ph 

ft ft t 
¥■ f-ft 

r r# 




I 4 


p 


. 


* 


-II 

ft ft f 


19 


I I 


- ft 


■ It 


- 


ft-* 


# 4 4 

X i « 

«• ft 4 

19* 6 4 ; f 


l«tiIi4 


ft ft #■* 


r • f 


V 




r 


+ 


4 


- * 


+ f 11 ft- fV 
4 T f 4ft * V 
t♦itftfl 


ft ft 




■ I 


4 *- * ft 




tt 




i i 


*■ I t tv -* 

I i f i I f ft 






* ■■ * 
* *■ r 


»4 f 


« * 


« ft 




# 


»■ 


■ 


- 


fill* 


* 


- 


I I 


til 


• 4* 


■ 


i - * 


■ 


t ■* 


* ft** 




lr v virl 


ft 


4 






■ft 


■ 


* 




ft ft 


■ft 


f 


* 


* 

■ * i 


■ f l« P 
| «. 4# ||. if! I P I 

-1 # 




P ft ft 
" 


► iff 


» § 


i * 


•# # 


■* ft * 
* ■ ft 






tuna f:; 

4 ft J f 4 - t- 1 14 


li-l 

♦ M *1 


frw T 
► # I 




9 


4 P * I r 

r T T » 




ft * 


# * i J 
I 

4 I t • f 




«4P4ft* 

« i- 






4 ■ 


n 


■ ft 4 


* 4 


ft 






44 4 
: 




n 




‘f* i 
ft: ■ ft^lh ■ ft ft- i 
b- ft t » 


*441 

t * 4 i i • ■ ft i ■lit* 


T f-T 








r 4 


fa I . ■ 

fftTtl 


V I 


II; 




% 






|H| 


* * I * 


" 






■ ft > 

A*-* 


41 




I 




4 


- 4 




- h 


■ 


* 


H 


- 


•ft 


i • 


>p 


■ p 


■ 


*4 


f • 








■ ft **f * 


m 


4 ft * i ft * . 

» ■ 4 i 


■ 4 I 
4* fa 


Mli+tf 

ft# 1 H T 


l> # i * - 




t#4 


*■ 


ft - V Jr 

. A tl 

l«« 


fc P 1 * 


I • P- 


» 


* HI J * II I I 
t*M I 


wm 


4 


4 


m: :|t 

> • - M I J - I 


P ■ • 1 w* 

¥ b. . b I ft ft I i Iff 

fcA t p P »JPp 


I! 


4 


i*; 


t # 

• ■ « 


4 


44 4 


* 


f I ft 4 * 


■ 




I 




r r 




■ 




|p>rp- 9 




■ ji yfc 




+ 










i If >> 

tfl # 


■HA-tfi -9 












t 




b i 

■III 


i 


m « 


4 


■ ft. i 

ft ft si- A ft * 


ft- 


i I ■ l 1 
| 4 I ¥ 


4 * 




■ - 


- 


ft 






4- * 


■ Aik 


* 


ft f- 


i 


Case 


•F 


r 


«P 


9* 












r a 

ft M 


i * 4 


- 


ft 


- ft I - 


:h 


HI # * 


I * *ll« #8 F ‘I 1 I 




* ^ 


ft , r j 

nd 


* 




m 




m p 




■ 


• ■ 


f i * ■ 




#4 fa 4 I 4 ft - -fa 

i i M 
■HlHr + 


- A i 










9 


■ t 


■nl:: 13 


* ■ f * 


1 P * If t 

Rfl r t 

I + • * 


*■ • 


4 




ft 






- I f fc f ■!< 

■ P P t f t 






T T 


X 


t# * 


4 


f 


Tnaii* 


liil 




r w 






* 


m 




lit 


n 


i 






■ 


# • 
% i 


4 








■H 




Aft 




•t 






r# 


# t 


j 


49 




r 








+ t 




4 


■« 






v I 




■ ft i T 




HI*" 


■ 


i a f 


¥ 4 






WWW r 


i 


■ 


■ 










■ ■■>- » 




* ft f * f ► 
f Ml t t 


- 9 ¥ ■* I 


f f 


nitu 


w 9- * 


■S ft 


1 




ft + 


ft ft ft ft 

I* I { 


ft 




1 


ft 


■■ 




* + 


a- 






a 


- A- 


f If P * 9 

I J r * -s 


in t 


V- 


# ft * i 

ft 

■K - T T 


« 


•■ 






ft ■ 




f 






rr 


a.* 


■ ■ 




- • 


wm 








* * 4 -4 

UXI 




* 




ft f ft I f 

* + + I 


* T 


w Sr 


* 


•ft 4 1 i 


P 




4 * 


^ *■ 

* I* 4 


■ 


fit 

t i ■+ * ■■« # 


■ 


4 v ft 


i- # 






■ 


i « ft 


4ft 


" 


-4- 


* 


+ 


& 


a. _ 


i i ‘ Ii 


* 


o: 






• « 


tt 


■■ 




b + ■ » 


r* 


ft ft I « 


> i 




It 


■ > 




h 




« 


i 






P 


M 4 


Ht *■ 1 - 4 + 

# v H fails ^ ■ 

4 4 -ft ■! 

I t fa 

p f 11 f f f f * 
p -Ii 'I HI # f f ft | 




■ +11 

fal l I 

ill !!■■■■ 

Uil l H « - * 


* 


X ft 4 - I 4 + f f 






1 ■ 




* 






rr 


T I ' 1 
I H t | t j 

ftt 
ft i t 


*ft 






I M * 

i 

f ft 4 T 
4 fa- 4 4 


f 


4 IN 


■ f 


4 4 4 

ft * ■•■ 4 4 


tia*. 

I ft « > 4 i 
.4 » 4 4 

# HP + ♦ 


4 M I 


I 1 ! 


4 




t 






9 




r t if 




ft 4 I 




ft 4 t * 












* p t * 

* * + t 

•4 + * 


*1 


+ 


*■ 


a * t 


— + flb- §• 


P >1 * 


: 


W 


I i 


■ 


** ■ 




■ 


r 




* * 


• # 


; 


* 


I# |f 

■ ► jfa j 

-«> fa 1 1 1 p 1 






\m 


A 


+ - 


w j - # 4* 


•M 






: 


t 




T 


HP-4 


-4- -— 


ft i 44 ft 
•-4 4 4 


rm 


* * 


r 


■ 


r 1 




1 t 


* 


4 f 4 * 
4 1 4 * 


4 - 


Ef ^ t t * J f-tj 


ft H 


■ft ft 


t; 


b 


J at 4 


i**44 
■ fa fa H 




« 


* * ft 


J * 




ti 






m 


► 


p # i n 




* - 


»• 


*■* 


to 


* 4 




* 






■ ft" 

till 


■ill of A 
ifi 1 ift 

• fa 4 

1 1 4 4 


ft ' I fa P f I 

■MAP I 


ittt 


#* r + 

• 1 i i 

* * • 4 


Wm 


-4ft 


ft- ^ 


mi 


4 (r 




rt ft" 1 ™ tv * *t * 


1 


“■‘tIt: t 


fa I t 


t t * 




4 toUU 

■ U ’ 1 

* 4-4 

nn 


■to H fa 


■Ml 


F 


Mfj 
tt* 

" 1 * 

-ifattfa pk*f f4|-*+-« 


if. ,4 

to Ift 1 t 

f I ft fa f T 


* 9 


turn 


1 # 


* ft # 


' fa 4 1 






ft - 

■44-11 


ft -p «tfn# 

lili f 'fa » - 
4 + t — 




p 4 
• 1 * 
fa » * 

- * w 


4 4 


■*nf 






m 


fa 


fa fa ft ft I 1 . fa 11 T T f 
Hft If 11 M T TT 


it 


-I 


F I* 


III 


* 


•i- -i 


* ■ I I 

* 1 








* * 


i 4 


C 4 




B. L 




4 4 


A 


-1 






MPP 




*4 


■« 






4 . 


4- 










: 


tt ft ft ft 


* * 


ft - 


I 


b " 4 1 

*+44 










s * - 










M* 


* 


ul 


1^11 


n 


* 




j 


■ 


ft 


■*■ -a- 


tt* 




*4 


t * * -t 




tt* 


■» 


* * f 

A* « 


4 


*■ 


W* 


I 


* # w 
ttili fti 4 


fi * 


. a.mtitr; 

1 1 « 4 I 1 4 1 * -1 1 ■ 

J 4 I 4 I 4 ,1-s - 


Alt 


▼ 


¥ ■ 


fa f 1 to 

b tt f 

til 1 - fat it I ft t 

1 ir p - lilt 


i:; 




« 






ti i faiM " ■ t! r f ♦ 

*♦*-*+1 


*• *• 


ft 


: 


* I * * 






to 1 


I I i 4 -lr a 

4 - 4 ft fa tt •» 
ft » A + ft ■# 

AmAJJLM - 


+ * ? t 

•Hf f * 


■ 


. . ft 


AHA * 


9 


1 ■ 








* 4 




m 




1 


••• #•» 


• + 


-i- 


* 


PVI 


+• a- 

* * 1 - 


1 


•1 « 


i + 


* *-* 

-s • 4 


Ar bMPM 


f 


- 




* 


r r r fp «r 
HM # 




I 


1 


T 


t 


S ft | -■ 

t t* + ■* 


tt# 


UAM9PP|9 

•tt#'41# 1 4 


J 


*■ - 


fa 4 s 


■P P 


n 




A4-A-4 t 


to p- 


t 


tt*- 


t- A 


■ 


tt* 


1 


1 1 


■ «-« 


* + 


i ~ 


j 1 to ft * 


* t 


tt ■ 


9 9 


1 






p 






#> * 


Bnnfi 


* 


: Sinus rhythm with [M-iiodsol accelerated idioventru ubc rhvilim. 

pproximatelv IM) beats/ min. 1 he run ot abnormal-appearing 

in the center of the strip represents an accrleraiecl nhovcnincu- 

idioventnc ulal tachvcardia An accelerated idio- 
form ol vent in nlai lac hveardu in which the rate ts 


rhvthmiais 

slowing of the si uus rate or AV blink In this dog, the ousel of the at 
rhvtlimui is assoc iated with the slowing Ol‘thr sinus pan I he arrhythmia 

generalIv accompanies stuntural heait disease or digitalis toxicity, Ihe 
rhvilmi cfisuirhaiicc rarely requires treat men l. tiecause the rate is usuallv 

not rapid and the hemodynamic consequences are lew. If the ratr is rapid 

y with lidocaine or procai¬ 
namide is recommended Atropine administered to increase the sinus rate is 

ant 

idniventm ulat rfivihtn 


n 


1 


fe a 


Answer: 

1 it Mil fair is a 


■4 


* 


or a ■ 


complexes 

l.ii 1 In dim, also known as 
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Question: This rhythm strip was recorded tiom a 

with heart worm disease and ascites. 

I. What is the rhvtlnn diagnosis. 

What is the most likelv underlying disorder? 
What is the best therapeutic approach? 


i* 


*> 


Case 1‘52 


r 


- 




ff f 




■ 




mm i •ff 


t * 








4 


■s 4 4 

►ff ff ff t 44 

M l * UhmI 




I 


4 4- 

ff ff 


Mp »4 *44 

►*4 e # fc ff ~ * 

■ ft. ML ff. 4 ff f 

ta &Y+ * 

ift- ff ■ 

ff #- ijh 4 4 

p ■. ift 1# 4 v 4 


TP-# # 


■ff 4 


4 4h 

#«* ff ff 


4 # ♦ + 

ff 4 ff f 


PH 


: 


frf 


li 


rf 


*- + * 


**. * * 






1 


T* 


+ 


ff ffiff ■ 
Is-ff-ff 
iff f ff ff- 

- 


ffMuB 


♦ r "■ ■ 












* « 


» 


#■ • 


II i 


4- m 


*■ ¥* 


* f 


■+ * + 


*■ * * 


4 I’ ■' 1 
til I 
I I i 1 






4 


4 


+■ + 


h f 


















: 




4 


4- ■ -ft 4 








*■ * + 
• v + 


1 


4 4 

4 * 


4 Mft-^ff 




gpa Hft 


hlff-f' h 












» 


H 


k m 


p ■ « » |>x - , 


* 


*■ +- 


*|**M 


* * #■ + 


* ff 


4 * 4 




1 




f 


I 






Ml « » 4 


— .# a vm 






ft • 4 » rft iff I 4 4 i *1 f-w 


#—f—-p 


4 * - 


ft 


*■ 




- 




S I 


ShflftHlHi 


It 


I + t 


I 


s i 


ft- 4- ff # ff ff ff 

» -p 4- 

r flp 4 


# - 


V 1 -# 


h 4 

ff * ■ « 

ffl* # f 

+ T 


4 ff ff f 

t*it 
t f-f i 
ft ft r t 


M » ■ 

ft* ff f 

f t i i 


Mft 
till 
l - 4 1 




' I i 

i ft if 

14 4 4 


* + 












* t * 

Mf ■ 

^ t* 

* * t t 






• t * r t 

ff 4- *4 + 

I 

I ** - I 


•► + + 

H 41 

+ 4-5 
+1 ■ 1 


- 1 




W ff 


•* 


+ 


MM 

* *4 


M * * 






i 




!■ 4> ■ 




■ 




■ 




■ - 

ff ■- 


4 -I 


a 


■* 4 


- 1 ‘ 

► tff 


I I 




' I 






■ * 




V 


I * 1 


fc +ff 


I % 4 til 


faff 


i. I 


-■ 




f 




V -v 


•a « 


I 4 


LB 








t 1 ' P 




>4 - 






■ • 


! 


t—+ * 


+Hf 


+ + 


tr-* -4 


t 




Rffff 








ff A 


+■# 


9- ■ 


+ 


r -m 






**1 




-*i 


• >1 


•4 






*4 










■ 








♦ t fll * * 4 * 

*ff # 
+ + 


4 * ■ m 

+ *■*-« 
+ + 

+ + ^ 


■MM 

•|m 

h *** # *- ff 

4 


I 




rf n 

f f *■ 


I ■ I -I IJ ■ 
I 

+ * * t 


14 * 




■ 




Mil 

ttftt 

H*l 


+ - 1 
* * I 




14 4 4 
M 4 Iff* 
P I 1 


iff# 

Mtt 

ft It 


ff * 


*■ m 


4 A 




. i 


•f if 

•■if 

+ #+ #4 


•fa t t 4 

f + I - 

ft M 

H *■ - 






i 






- i 




Arflff 






IV ■ « 














I* ft rl i 

I - f - r il 1 








* f 


fr-*- + T 


+ 


P I 




* * 




i 








I! 


I 


*■ 


•¥ 


ft 


ff ff 




*444 

♦iff* 


4 




+ 


* 










f f ■ r : ff 4 fl) :( 


pY4 


l « 


■ 


C 




HI- 


# 


■ ■ 


M 




i 


i - 


■MP 


ff 1 * 








* ft 

1+ i 


■ 




r * 


* t 4 * 


(Pft* ' 


4ft 


* * * f 

H4f 

fa a f ] 


ft f f f f 
Ff f ft ' 

■ I l ft I 


1 4 f 


I I 4 i 

a i ii 
i 4 4 I 
illi 


ff 


p *4 


~* 








zmz 


\M . . f 

|*** t 


■If t ' 

+ I + t 
+ 1 4 - 
■•Iff 


I 4 






■ 4 


i 


I I 




*lltM 








i 


ff- + ff 

■M A #1# 

#441 VI ft 


+H 


+ 


- 


+ 




*■**4-* 
1 + * 
A . ■ ifl ■!■ ABi 


f 


if*-Ml 


i ffprrlff 






— 












-Pi> 4 4 fa 


i ■ 




ft 


• -fl 


* ■* 
t # - • 


* 








ff* 




4 


* t f * t 
* t ft I j i 


p<i 










t 




ft 


i li 


■I 






■ 


















ftfl 4 


PI 




I I I I# f -ff 


f 4 * 


f 


■ 


■ 




mmmmm 


T- T 


* 


A 




4 


fa ff - if 


+ + » -r 

fff * + 

+ t « m 

§# »* 


I T 


+ 




I 






i:i;: 


+ 








i - ■ 


* * + * 
* * rf 

4 «4f 

iLffuM 


f t t 

f- ft --ft Hft ff * 
fipfA iflUffL Jp| 

ff iB ■ Hp ik * 












14 ■ * 






w 




' *4 I ‘ 
* 

- ► 4 ft 4 ft 






HI 


I 




ft 


It I 4 

■ 




1 






1 


•He 1 


4 


4 


1 




h 












ft 


t ■ 




fa + # i 

li ■ rt f 








ft 










11 - • 
I H • 


4 4 • 

ft ■ * 




* 




IJJ 




I 












ii 










4 - 










ft 








HAAAAi 


h 


» 


r » i ft 


4 






I 








4 


► * ff * 


t 


ff ff 5 * 


— 1 








4 + ft- 4 
4 ft M 
4 4 a fa 

444 -a 


8 






+ I fa i 
4 a I 'I 

+ M 4* 


+ 4- 


t * + 


Mill 


1 


•fe + ft 

ft ft ft 

ft ft + ft 

a 4 ,flP* 




r ■# 


w r m I t 1 J 1 

Bp I i i p 

tiii i #EWK 1 

• I ifl ii h 


Y ft I V 


p 


+ t ■ 

I 1 a 




i 








f 


+ 


I 


















— ■■■*■ + 
** + »■ 


A 


1 1 


I 








»1 






i 4ft fa 


t ■ 


H 


fll ■ ff 


- 




I 


w i ff 

m# * 


in 


* 4 


i 


♦ 




ff 


— t 


4 * 




T 


4 t 


h + 


■ 


a 














4-ff-ff 


t I 


- 


ff* » Ml f 


: 


mm 


flflfl 


i 


t 






t ■« ■*■ i a 

t itim 

fl 


i 










4 * * + 

■« ■ ¥ i 

iHHI 


fa- + 




4 * J *• 

• ffl i 


4- 


#■ »'■ + 

I 


• ■ I 


+ 


iff 4 




M 


f 

ML ft • - 

144 ff* 

fa ff -a- 




fa 9 s 


+ 


ff - + 
ff - ff 


■ + T 

• f * -m 4 

-♦it* 
' M ft | 


• I 


t 














4- 


4 


• * 4 4 * 4 






: 


4 a 


+ * fa¬ 

ff ff - 


t 


ff * 


f 


i 






i 




t * 

+ fa 


ft* 

+ fa fa 


* # 


fa¬ 


ll 


ff 4 t * fa 


t 


i 


I 


I 




- ff 




i 


■* 


4 






t t 


r -fa 






t 


t 


* 


a- 






f-ff-V-i- ff-ff ff ff#ff « 


faffft* ■ 


44 


I # 4 


- ff 


K. 




P 


“fl 




I 






ff ff 4 f 

- 

I * 4 

lift f c .. i r 4 * 


t fa 4 
* * 4 


4 - ^ t 

-i 4 Mkrff 


ff 4 fa 
ff * a- 


t t 


fa f > -P ft- ■-* fa -*■ 4 

r fft 




t*a- 

iff p| 

t*fa 
■■ * 




i 






ill -ft 




■ 4 


■» 


rf 


♦ 4 -» 

r i i n fafa i r ■ 


i- - 

- * fe *• •* * 




» i ft t 




J 




a- 






t t 


* fa 






1 


I l ff 




b 




ii 

4 •* 


fa fa ■ fa 


4 


4 


+ + 


f ' ' 
Prl 


fffa fa 




- +!f-i 


P* 


ft 


ft 






ITT 


r-flh 


j 


t 


t ■» t 


tail 

t * -a 


-■ > 

4# fa + 






T 


ff * 


ft 


i fa 


■ ff fa * 


4 


1 


t 


j 


I * 


■ 








I 


# 




I 


ff A 


. i 

f A * t t ■• 


fa 


4* 


t fc-fa 4 I ff fa 

ff-ff ff f | i ff A 






ff 


i 


+ 


ft 


*■ 1 I Ml 1 I 1 


r* 


I MA P 

■ ■ fa 




* i*h -jh<fl 

ft H * 


r = t* ar 


ft 


ff * *4 


i 




I- a 




i 




+ 




fa 4 * * fa 


*- ff 


ff ff 


1 


fa fa 4 


t 


ff ff- 


ff 


I 


• ■ 


ff 


B ft 




fft 4 4 H 

ihuj::" 




I « 


t*4+fatfffa* 


I 




-faff »*ff t 


* - t 4 ■ 

ff t 4 ff 

ft# 

fa + 4- ■* 


f 4 a • 

it i- i 


¥ 


i 


H 


j 


i •# 


i- 




«• ff 


-p 


+ * * 




4 


* * 








■ft-a 


- 


VNf 




4 ♦ * ft 4 * 4 






: 




4 




411 


*■ p 


i 


4 + 


; 






-- 


-s 


f f 




T 












H 


t t 






14 


ft 


• t 


* t 


♦ w fHmlri 


P 4 a * 4 4 - fa * fa - fa * 










■ 


ff - - 


fft fa 


t 


-t fa 


fa 111 




4 14 1 




K. 




ff 4 


4 




+ fl * A 


||A fa ' fa Iff t ff •* 


■iff ff ■ 


f— 


rr 


* 


rrm 

Hft a i | 

Ml M 


■ ■l itf * Tfaf 


- • 4 






f 


wmmm 

V + t # 

■ 4 I m 




ft + a 


> 




y 


Mm 
4 4 4 4 

r* iff 


4 44 4 
+ 44 4 
4-44 
1*4 * 


- 






4- 


; 


* t 


Enif 

■uti 


fl 4 




* f + * ” 

* 4 + * ff 

ff 4 I 4 ff t 
ff I 4 


fa- > - * w 


I-« 


a- -I 


# 


#4 4 




-* fa¬ 


ff ♦ ff ff 

+ + 

«- -p * w 
fat*# 


+ t f * 


- 4 




4 #-ff 


> fa- 


l 




i . f 






■ 


ffl 




■ > 






4 ff 


ff 


I 


i 


ff S- ff fa ■ 


4 


ff ff i 4 4 


+ t 


“ft At 1 


a 


L 


I 


»•> 






■a # 


■i 








p 1 


ff 


ff fa 


ff - - 


ftp 


ff 4 


* 


■ 


ft* V ft 


p 


p A 


t 


i 


f 1 r f 

fa * fa» 




♦ + 


+ 




fl *H» 


“ - • + 


rt 


4 




r A 


- ■ i ft v r ft 


■-' ff. 'fa '# 




4 


M 4 


44 


I '■ 


i 


+ ■**(■ ft 




4 


ft 


ft—ft 


a 


* 


Question: I hi* thulitn stnp ^as reo.Htied linin a Hntt.rm N|>.niu-I 

that had been hii ii' a truck 2-1 hours belore the tCG was recorded. 

I 

is the rhvthm diagnocUr 

are common t.tuses ot this arrhythmia? 

is the most likely underlying disorder? 

is the he si theta|>etllii .ipftKUrh 


What 

W ha t 
Wha i 
What 


1 


9 


t 


I. 


143 


Copyrighted material 



















































































































































































































































*§rni-ii- i «| iT* +1 

- If i H I I f if I f ■■*1 

lUU i | fill 4 ifllM 


::r- ^TTrrnTlT 


-T-- 

-I * V ■* <f mm.rn.im # **■ #- p. #■-*■A# ft ft 

iff t|*«» ii»i fTTrfaa 

■ f f-» #•»"»•*■» » ■# A K 4 

f 4-* 


■"1 


rr 


■ni 


n« 


!■( 


aF^i 


* 


i 


IM HI 

• ft 


i | til a. 

■■ + -4 -* -i ft 
*■4- + *#ft 

ft -ft* *#-4 




4 # 


- ffl 

bA ft *• 
■- *-#-+ 


H * 4-44 


4 




I 1 


i 


i - - 

rrfflPI! 

f HIH f 


+ i 


* 4. 1 . h i. fc * 

4 * 


tm 

i Ml IM 


ft ■ 


n 


11 


I ♦ 


+ 


t 


Hi 


; 


i : 


I I: 








1 


I r 


t 


r -4 


4 


I I 


* 


H 




4 ■§ 


14 


I 


4 » 


ft 


- *-■*-* 4 


4 


t f 


■ * * 








ft 


ft 


- I 


* 


H 


M# 1 




* 


I 


fcfclH St I Iff 4 * * 4 it* i tf 11 h 

pti Mm H f | { | t 4" M‘ ■"» * * 

I* f t MiAii tit ■* * 1 * f 1 p 

rrhp 1 "P HPT ? ? Tr- 

i*4i 4 1 4 i luhiifllMftl 

I*H ill • *« lilt ft* 


t=: 


4 + f f 4 i 

4fH 

p M I 4 


4 * r + jfc 

fif-ft-A”T 

Aw# ► * 

► ft ft 


m* 

*44 4 






n 


#t t 


OT 


*■ * 4 ♦# 4 
■*■#-■#■ ■"■(■-ft 
4 * HI* 4"* 4 
4 * 4 4 4* 


f r 


tt4ttt 

t * p rnrf 


+ 


+ * * t - 


' 4 4 

3 ft: 


*1 


ii 4! I* ff 

# - Aff 

9 4 * 9t 
- 


4 4 i 


an 




* 


*4 


M-fffl 


I 


+ * 


t > f 

* i ► I 

t ft t 


H 


f T 
* ft A f 

mi 


► ’ll ' 1 * 1 * * * 

•44 M4 


► ►4ft 




l 


M 

ff-* 
ff ff ff 


! "■ ■ 


14 


+ * fl 
• ft- * #"4 

rrt‘ ft- ft + ►fl * 4 


* ‘ MklM 


¥ 


* 


- -- 4 - *■ 

i »*| l 


1 * 


4 




jl jk 


4 4 4 MnU 






+ 


i + 


•» ■ 


■ 4 M 


+ * 


-4 


► t 


+ 


■* 4- * A 




4* * * 


rwll * 




* * * * 


i 4 


* * * ►►4ft* ft-4 

if# frff I I 

4 1 |f f'f f f H F + 

iriUt A A A 


Mi 


- - M 


ft *■ -4 -ft- fl * 


M 4 

HHIM 
► + 4 i 


ft 4 -Sr-fe 


*-*-*■+ *# 


4 4M4 * ■ * #### 


t + * ► 

Hhn 

HhH 

i AA t 


l-t tHt * f M f t 1 ■ 

'»■ 11 * ■ ^ T i " 1 ‘ ' ' 

I I Bt |< I 1 I 4 *M| 


4*4.4 44 41* 

4 * * i 4 4 « 4 

|Hs ■ %4 -4 4 +M 4# II 


i 4 1 T T 


if Hi*- + 




4iKtp- flHf 




4 - 4 ®-*4 


■ 




* * * 4 


' f # t i 


H4tt 


* * * > 


* + - -* 




*-*!-* I 


4 4 ■■4 * 4 i 




» *■ 


t 






»■ # 


+ 


- a- m- 4*. « 


* 




f t H 




* # f 1 


4 11- 


* ■ f + 


•* ■* #• rtf i 

+ -r 4 4 


ri 




11 1 ■ 

4t~4—■- ■* 

t -f ■*■ j - 


4 # 


. * 44.4 4 - 

-■* 4 


4 * *- 


k 1 


■■a 

V## 


4*#4* * # * 

it 4 ii 




f I f ft 


* 4 «* 


■ ■ 


«- ► t pIpph m 1 


► f *4 


► + 


4 11 

• f * 1 

k I Hi 1 


t 


H 


* » M 


p ■ i 




r 1 


«»%**«■ 


♦ • * 


a- 4 




i <i> # + 


|”4I m 4 


*1 




* * 4 ft 


ri * * 


1 i 4 


4 * 


lift 


14 


TV 1 1 


w-fm 


4 


4* 


1 1 - 1 1 


■ 


! * *[“ WW> »■*■*■ '!• >- ■ -P 

▼ 4*4 * *r *+-r r 


J ■ ■ if 1 I 

T ♦ i4l 

ir #■ I 1 


V ¥ 


f ** 

1 ■ f 


4 




4 fa ## t 
■ I i 1 t 






4 


s 


44 






+ 4 # ■» + 

ft * ft 4 4 

I H i i 


114 r 


f-1 


+- ■* 1 




1 k I -4 • 

* i i 4 f I 

44 I 414 


* 4 4 4 


r I- Ji . 

4 4*4 
i 4 4 ■ 

Hi 4 1 


at 


t ! 


• 4i 


ft ft Hft 
+ ft Ift 


ft- ft * ft 1 

pft ft i 


1 : t 


ft ft ft4 I * 
ft- 4 

hJ 


r it 


1 


tft 111 r f 

L i 1 r 








1 


#•♦ ft t IMP 




». 1 




#* 


* 4 4 1 
* *4- * ft - H ft H 
ft. ■ k 4 ' 


* -*l ft 

fl# 

Cft>4 


i 


t.E 


t ft 4 I + I i 

i; J 


frit 

iff* 


ns 


m 1 ■ 




ii' 


- * 


ft ft B 

f4-f 




f t 


1 ■ 






4 4 


f 4 


T ■* 


H * t 


t 


*■ 


1 4-H 


* ■* 1 * -s 


■P 


■ ft ft 4 


M 


■ -ft 




1 # 


+-^ 


# 


- 4 ft 
1 +4 + 

4 4 

f * 




III 1 ■ k I M M 

ft I ft i t 1 ft 

UUlMH ft- 

1 1 « 1 4 * ft * ■ I 1 ft 


ftp 4 4 4 
1 ill 


*#*■*4 4 
+■#*•-1 + 1 1 4 t 4 

*+* -•* ► 

* ft • 4 p ■ 4 - 


+ ¥ 4 ■ 


#444 

ftt* 
ft* 4-4 ft 
4- 4 ft # 


tr 


p » ■ 




ft"* ^ #* ► ft-4 

■ li 1 * f # *■ ip 4 l > • ifc fc rfp Ai ^i 

* ■ ft * p »■ *■ 




t I 


* 4 ■ 


I 


I 








♦ T ♦ 


1 


1 + + 


ft-4 


4 4 


WW f J 






#- 4- 




■ 


» » 4 ■ 




t- f-f f I * ft 

»f 4 4 *- ii 

* 4 -A- H-f 4 


t * 4 t 


fl-t 4 4 I 4 


ft 4 




ft 4 I 


I« ► 4 
I*. ■ ft 4 ft* ft 4 4 

- ri^fjr ■ i p 


ft 4 4 ft 
* 4 ft 4i 
Lj lr JM 


n 


f+t 


►f f 4-ft Hi 

M % pi :■ | f I 1 


f J * 

ft 4 p 




u 


rff 1 
t^Wlf 


MPf 

► *■ V 




T 

U4 




=1 


i 


* 


4 1 ■* -I- 


- 


pi 1 


r 


m 


h 


■r HI 


a h 


1 


ft ft ft I 

* l-i i 


I 




4 * ft 

-rrrr 




* 


f H - 


»■ 


trM 


4 


+ -4 


ft 4 


-i 14 ft 




■ ft ft * ft 

1 4 | ft# 
f4 ft * ft 




* 


1 


Ml 


► -t 


; 


1 


► 111 
p ft ft-t f-4 

* r * ■ # 4 * 4 ■* 

► t'4 * 


t 4 f ♦ # ■* 
I" |i f f f>| 

t -I * ■ d • 

I 1 i#4< 




Ht t ■ ft 


+ p *'+ -f-* 

«4 jk i. f 

4 4* v 4 4 1 ^ 

* ■ > * '4 * ■» 


4 ft I II 9 f *■ 1 

im#H 

j # 1 4 


1 


■ • ■: 


■■M 


p 


•p 


ft fl 


■ ¥ ft t-f >{ 

4 ► ft 
4 + nft I 

■ ft J | 








* 3 


I’M 1 




t * 


1 


r 


HI 


l * i -. 


1 b 4f 


#• 4 




* fr# 

- ®-p j # ■ # * 

*r 4 m. m ip t* m * :■ 
4 «- * - * 


i 


n 


i- # * 

1 ■ ■ J 4’ 1 
r fc 4 ft 4 1 

lift m 


It ft « 

H 4 * 

ft *- ft * 

* * ft * 


-- * 

vJb4i 4 


: 


4 


f a 


|pf-f 

ft* * v- 4 


* 


J 


*r--f * -* 

m M wL u 


9- 






h I T t 

f ft ft ft- 




ft ft 


*■ »r- 

«- -t - 1 

ih|*4 H 4“ 


» ■! 


I P ^ 1 


T f 




I 


u 


1 1 


■ * * 


4 


ft 1 




1 


k ft a g. ip k 

ft 


I V f f 






m 


a k 


* 


► • ■» 1 


4 4 ft* 


h4-i 


4 4 


4 • 


4 i 


i 


MM 

4*44 


-n * * -a 




t 




a P M 


r • 


»- I 


1 


1 


4 ■ 


f 4 


# 31* 


I 




■9 ■ 


4 


a p + i 


M 


ft HI -P 1 


Ip»»I> f # ft fill iMftif 


MHUa 


PPftft* 


h * > h *HH 

* I p 1 4 Hi 1 

H+l t * 

T •T T Iff ' 


* ri ■*• *4 *■ 


» * f t ft ♦ +■ 

* ft t -■ * 4 A 4 p 
TT T * T T T * 4 1 

Ir f-4 • f 4 f -f-f 


* 


(ft f 

I il l 


- ^ t ft 

1 m 

■ i 4*4 

i 4 i 1 


4 


ft# 


4 ■* 


------ 


Hft ft f ■* ■■ f a -a 
4 f * f- -ft 
ft I f +- ft 
rl M * 


[ 


-I 


ft p + J ft 

Ifii* 

ft ¥ 4 # ¥ R 4 If 4 
I'M M I # - * I 


1 


1 t f 4 


ft ft. ft -r ft -r 

ft f -ft-a- ft -* 

► f 4 1 4 ■* ^ ^ 

■ ftfftfftftk - ft- » «ft *- 4 i ft * 


T T 


V V 


■ 


* 4 


* 


■ kin 


f dk k I 


■ ■» fe. n » * 1 

4 4 t K f ^ i 1 ip i 


■ I I t- 

MpH 

Pint 

I 4 4 ft 


4 4 14 

Mm 

ho 
Mi 4 


* # » 






■ 


n w m 


j. 


■ .a. 




*■ HI 


• Ml 


ft p 


j 4, .a .* 


p-4 


4 4 


4 * F 


* -ft - * 


► ft + 


I* ft ft 
ft + ft * 


■ip 4 boI 


• ft 


* 


■■ “ *P T 


■ p 


V- I 


■ 


■ 


1 




*1 


WFW > I 




■ 


a 


■ 


a *-4 f 


ft# -a- * 




*1 ■» 


41 - yli | * H-1»t » 4 




iftrt 








■t 


r * 


1 v ■ 1 


■> 


E 


p 


M H 


■ 


1 ■ p p 


■ Mfti tft 1 - p 4 <r - p ■* 


*4 


+ 


* 


* 


U 




pit* 

I ■ 1 P I til !H 


* * 


4 f-ft-4 

t 4 # k 


4 4 ft- * 

p P + p 

4-* 4 4 

t (, + p 


i f ftHVf 

*-•« * A *-* 

f-f Hlr A •+“*■ 

4- 4 


1 p * ft- .1 


p J 


I H 


4 4 * 

iip 4 * «■ « ft 4' ft 

ESb ^ ^ * j -* 


■ p 


f-Jj-l 

f t 11 4 
■Hhtf 


f f f f 

a Ha* 
« 4-A 4 

t f +4 


+ 


p 




■ 


1 


t-f 


* ft ft -»• |mm 

> j *1 ■. m Jt 

f j 4 * i + -- 
4 4 ft +. A# 


k 


* ft 


■M 


** 


ft ft-ft 

4p 4 » 4- k g. 

4 4- * 4 


- * 


A-ltl 


i 4 


-i 




1 1 • i 


MM 
11 M 
lift 

4 ft # 4 


- 4 




V T ft IP ft ft ■> r 

♦ 1 * AM 4 ^ 

Ji j! 4i s f i ps 


l 


t il A ir ■ -r 
t 4i-i r h + 


' # 


Bala fc 1 




k#li 


■ p 






I 


- 


t 


A A * 444*4*4 

k, 4 4 | f t { 4 f f i a R i 

-► A- A # 

♦ A 4 a 


I f t 3 

Ft T * 

I t t ■ 


1 


■Hi 


t ? 










H 


f ft- ft 
A-4-4 




•ft 




* 


ft * *4 


j 


4 i 


$ t 


f 1 " f 


l 


ft 


i ft 




ft ft 


4 




► 




1 m 


4 p 1144 

4 


H- 


■4 


f i 


*44*4-p ft 


+ » 


f t 


V ► 




■ -ft 




I 


a 


IfM 


> 


4 4 *-#1 h ■*■*■* 


fc k - 


■ lit 








t f * 

♦ ft t# I A»'iffft 

ft ^ 1 
r ft ¥ # 


P4f 


ft 4 4 ft 9 # 








ft. * I ft. t J t 4 

M m t * ** • 

4hM -g. 


* # # f 

I f I 1 


4 -*4 4 1 i ft--* * 


Y 4 * - 4 

I -4 ft. 4 4 
i-4 - *'♦ 4 

J # 4 4 


*MHl 

+ 

- »+ - 
■Eft ft ft 


ft ft! 

■p i I i 


* + + *f - 

* ft A m 
44 


4 


ft idi M 


4* 


Ii f! 


ItH 


► t 


* f 


4 - 


fc 


4 




a r ft 

■-At 1 


f <14 4 * * •*-» 


f T ft 

1 1 y l* 

1 t t 4 ' 
ttt F' 


mi 


4 + 


illt 


h 


4 




* f f* m r+ ■» * +-* 


4 * 






11 


3 


# 1 




* 4 * ft 


' 4 4 


t 


p 


+ 


rl 


■if 


■ ftp* 






: 


f * p » M 




i f 




1 




-4» 


.1 


4 






p 


♦ t 

4**4* 


♦ -ft-*--*-! 1 p t 4-p. 

ft'ft * A A 1 * 4 


■ 4 j p 4 j * 

4 ft ft p ft ft pi pp ft 


t: 






k I 

1 1 ’ I |i 1 4 4 4 

ttt* 

Mi Mil 1 1 
M i ill 1 P f I fl Ilf 
M i I t t | I A I f 4 t ♦ 

V -IM I 




I ■ 


Ml 


4 




* 4 


4 4 


» — Ii 1 


t f *f 


; 




F t 


ft-* 


ft 




11 f ■ 

Mu 

«#! ff 
PHi 

*Im 

Irf ft t 


t ‘» 




n ■ ■* ■ 


p 1 1 * 


I 








Ht 


MiiM 


4 ■ 




- p 




► 


r 


ft 4 i 


► H - M- 4 


ft ft # 4-4 -j - 


Mtii 


¥ 






HI 




ft 


a Ml 


ri 


► t + 


■4 ft -ft 


- 


tit t t 


* ¥ i 


A-dt# ft * 4 

p I 4 I 1 ■ 

^ ft# A A H 


4 ft * t 


* w ftfttiv 


►t I ff Jl t f 4 * 


A A 4 ft . ft-4 


f Mh 

4fPl 
ii Am 


a * 


t Hf-f-ft i -f 

4> 1 + I p * f * t * 
• ¥ * 4 I ¥ + a J* * 


I 


t 


-44# 

LA4 


4 3 . 


it fit f 

f f* f 

A-A-ft ♦ 
ft A 








f f ft 
ft Am 

♦ Ht? 




#■ + 


* *■ 

■ * 


+ * * 
* f * 

i I ft 

4 ft 


I 




ft 4 * -■ m 

4 -». 

•* •» i iii H 

ft ft ft t 


I X"M 


a ft ♦— <* 


- - ■ 4 - 


ft 


* 4 - - 

* + 4 4 


I 


- + 






Pi 


l ft 4 


fc ft 


-4 


¥ 4 


fit y y 

T t H 

H T r 

4 + » 4 

fc 4-ft Jp 


ft 3 + 


» H ft 1 


4 


* 4 4 ■ 4 - *-• 
ft 44 ■ * ft 4 - 4 

ft -A ft -a-Af ft ft- 4 

• + ■* r • J. J 


Mi 


**. 


ft f 


I 


ft 


i P • 


I 


t 




* At 


t ;i 

liH 


1 s Pli^ 


■p 


T# 


4 ft ft 


■ 


1 :. I 


P 


t i ■ I # M’ f 
ft t t-t ■* A 


fc* 4 


;u 


* * 


:: 


" h 


# I M 


II k 


# 3 4 




f 4 


4 




ft* 


4 ft 


I* 


ft 


+ 1 






fc 


**M * 


1 U 


4 


»- 




► 


* 


♦ a 4 4 


4 # ♦■* I * 


* 


. * ■ 4 


ft 4 i 








!• 




s 






ft 


* ■■ 


■ 




mi 


- 


i 


I 




#>MnM 


Ik 


■ 




■ 


fi 


■ 


La 


1 


A wk ^ 


■UJB 


conduction disturbances. Thev cm j 1 m» ch i ui in animals with hyperka- 
Irmia and tm of at dial hvjwtxia. Kvaluation of scnrni electrolytes should 
be part of the diagnostic work-up. No treaimi’iit is imlicated tor the 

first-degree AY* 
bailee. 


Answer: Sinus thvlhni with first-degree A\ r bh>ck. I lean taic iv "0 
bcats/min. The P K intcnal is prolonged First-degree AV block mas 
lie semndary to increased vagal nine or structural disease involving 
the AV node. Tile QRS complexes (RS> are negative and wide I also 

seen in leads I and III), thus suggesting right 
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bntow) attei die sinus complex may he an atrial premature complex 
with aberrant ventruubr conduction. The amal premature complex 
then is toll owed bv a paroxvsmal ventricular lac hycardia. 1 he ventih u 

I n laihu.iidia in tho instance is probably associated with trauma 

( ardiomyopalhv, neoplasia, and mtectious mvocardltts arc less likely 

explanations tor Lhe arrhythmia in this dug. Ilieurthyihiiiia should hr 
controlled with boluses of lidocainr, and a hdocamc iniusion should be 
instituted. Oral aniiarrhythnm therapy with procainamide, tpiinidine, 
imamide, or mexiletine hen can lie administered 


Sinus rhythm with fiisi-degree AY block and paroxysmal 
ventneubr tachycardia. Heart rale is approximaielv 4 

during periods of i.u hviaidia. The predominant rhvthm is ventnmlar 
t;uIvyiardta. lhe sinus 

lirsl-d* glee 


Answer: 


! 4 l> hcais/miit 


tomplex Ithtid complex) is conducted with 

AY' block, lhe block mav Im- associated with traumatic 




tl the liloi k piecedcd the trauma, mav be associaied with 


ft 


injury or. 

degeneration *u fibrosis of the AV node. The Q_RS complexes of the 
ntriiillai tachvcartlia exhibit several different morphologies, thus 
possible representing muhifocal ventricular tachvcardia 
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Answer Sinus thvihrn with p.im*\Mnjl ventruular tachvcardia. 

Hcati i.tn- tit ITiO btMis/min. Mvocjrdttis associated with numerous 
conditions te.g., infection, trauma, neoplasia, autoimmune disease 
and idiopathic disease) is the most hkclv underlying disorder. Adminis 
ti .inon of ventricular antiarrHythmic rlm^ (e g., priHainamide, quini 
dine, and propranolol) is the best therapeutic approach 
work-up, including hislois, physical examination, complete 
i'ount. and biochemical profile, is 
rtivot ai dills. Premature, wide, and bizarre QRS complexes that aie not 
associated with P waves arc the hallmark of ventricular premature 
complexes The apjrearancr of three or more ventricular premature 


I 


M; 


'■ 1 


■ 


bltrod 


to <h‘le« 1 the- 1 a use of the 


A *1 


fa J f 1 
A** A 




* a imm * 4 


■ 4 —# 


— A A-A 


A 


a .4 

r i i null 1 1 1 1 

■■Bf * 4 

H H It 


— 


r::: 


mm 




M 

»► + 














A 


t * 1 


h 1 A 


A + 

fa fa4 * 

+ * * ■» 


p I 








<n 






4 a -P + 




— #•-*■* 4- fa + d> * 4 I 

4 4- ■ 


■>#-4*1 

■ - + + 


H 




• 1 


(«• -«l 




4 


A 4 -* 








4 ■ - 






* - * + m r 1 * far 




I 




ii. 


f ■« w Tr-w-if * 




* 




fc ■■ ■ ■ 




fa 


hhh 


■ a ■ a fa 1 "* 


+ 


+ + 


A #M 
AH*- fa 4 

r f 4 i 

-fa i A ■ 


A 


•« 








: 


l IW ■ 


■ 4 A A 

■ ♦ 1 * 

V‘ -ir ■" 






*-* - 




- - * - 


# 4- * 


+ * " * f ! • k 4 

* * * 


4 4 ■ 

dr 4ri 


P 


■ 


■ "4 




* - 


i s 


■ 




9 + 


+ + 


a 




m 








fAf 




fa# fa- 


1 mM 




+ 


« 4 4 4 








A * A- A 
* * - * 

A A 

A - * - N A 


A fa 4 


* 




V •* *Tprf 
♦ • - " 


+ ■ * + 
* • *+ 




■■ 




H 




■ft 


■ 












1 t 


+ 


- 


m 


- * i 


f 1 






rH 


+ + 


* 


* +1 


* 


■ij 


* * * 

#> It* • | fa +Hfa4 

"I* * - r» + 

- * ■»■ + * + 4 

a. +. 1 * >i pip. 


*— 








* 




|B f ■ 


A 


Ml 


1 










* I T T T 

+ 4 * + 




• t 




1 1 -1 


i 


T 




* 




— — 

IMM 




AWA 


f 






-A = -> > 


s . 


I I i 4 d # * 

+ + 


*■ 1 4 




1 


* 




* 




t ry fi 


rrnn 




nm 




H I 

j I If 




—9 




II 4 !■■«*■ 


■ 


fa 






fl 




« + 4 




Mild 


I 










I 


rtf 


4 


4 


f*V 




« 


♦ 11 * 


1 


AIMM I* ■ 


Case 134 


+ ft d 






► 




I 4 




J 


H 










■■ 


* 


4 


-r * 


• 4* 










MW 








* ■*■ 


mJi mm 




■# 




- ++# - + - - 
> it * fa -p 9- 9 9 

- ■ + * - - + •* 

* I * -I + • -• 






















« 


+ 


1 ■ ■ ' 








■ * ■ 


fa 










+ 






M 


------ 




♦ f - 


»■ n f 


mm 


1 t 








1 ■ A «l» 






I 


eta” 






t 




► 


% 




■ *«*« 


l 


f*- ■ 


+ 


- « + - # + H I * 


- ( 












1 + * 


4 


B* m4 


M 




-rr# > 






* 


¥ 




I 


» + ■ *• * f 4 - 4 


ill! 


* 


-* 








* 






w 


t 


T 


fa H HA 












“ I * * 


Nfr- 






I 










* ■ * 








1 


A + - 




I 










* * * 


1 


H 


r 


I 




** * * 




y 4 ■ 


- f 


- fa 




► - 








L 


I 


J 


»■ 4 + **♦ 


»**r I # $k 


H* 






E i * * ; ■ 

t i| *1 'Vfjn ifa ■: fl* "fe 

s * 


t- 


I 




wi 


I fa. 






d 


uu 


i A 


* 


• d- 


M 




1 


I 4- 


- 




*■■«, 4 


Answer Sinus rhythm wiih one supraventricular prentaturr complex 
and two ventricular premature complexes* Heart rate is approximately 
1 P) hcais/mm I lie sinus < otnplcx+liarc extremely wide and notched 

hanges are probably caused bv left heart enl.ugement or lelt 
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bundle-branch him L One probable supraventricular premature torn 
plex (ojH'ii arrow ) is 1 , ln-lled mar the center of the strip, 
complex and the sinus QRS complexes shar e the same morphology 
I wo venimular preuutiuc i omplext 

1 hese ventiicular premature complexes 
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tricular arrhythmias is luxion heals. A fusion heat is a QKS complex 

(F) caused by a combination ol the sinus beat meeting the ventricular 
premature complex in the ventricles. The P R interval of ihe fusion 
be.u is similar to that of the sums beats. The prolonged P-K interval 
(arrow), w hen compared with the I’-R interval ol die other sinus heals, 
is caused b l . concealed coitdui lion oi the lao veuliitular ptein.eme 

complex into the AV junction, Concealed conduction affects the re 
fration period and «conduction s|K-ed ol the following sinus heat. 
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K wave intervals eliminate atn.il libnllation Irom the IC (i diflerenti.il 
diagnosis. I he lav tn .t rhv ihima must 

plexes nt the smus beats examined (thev should be similar 


Answer: Supraveittiiuilar tachycardia- Heart rate is 'J50 hcats/mm. 
\ sag.il maneuver f ocular or carotid sinus pressuret can be performed 
in an anempt to terminate this idi hsan livthmia. t he vagal maneuver 
mav also provide a way to establish the mechanism of the supt .ivetiiric 

III,.! III b\I .111 h.i !e •£ . at n.d n t "pH t.u In* ai<lu. all ul f 1 11 r -. - r, \\ n- iskil 

te-entrant tachycardia, and Wolfi-Pariuiwm-White syudiorm-i, The 

narrow (j^kS complexes support a diagnosis of supraventricular, in 

stead or vent in ular. tachvanrhvthmia. The F waves are hidden in the 

preceding 1 waves or in die QRS complexes. The regular K wave-to 
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supraventricular tachyarrhythmias Ike complex labelled 
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Question: l his tint Inn strip was recorded horn t 7 -v<mi -old tin man 
Short haired Pointer. 
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Answer: Sinus rhuhnt with one ventruul.ir premature imiiplcx an<J 
a period of sinus arrest or sinoatrial block, rhe second complex is .i 
ventricular premature complex, which is followed b\ a long period of 


sinus arrest or sinoatrial block. In the center of ihc strip is an artil.xt 
labelled “A.” A lead change, which occurs at “B, 
slight change in the m<> t phology of the complexes. 
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in the right atrium as a result ol atrial enlargement caused by chronic 
.tit was disease. Attial }>rem.iture complexes can also oi t|;inale in ilx* 
left atrium, Remarkable left atrial enlargement, however, is uncommon 
in small-breed dogs without an audible murmur. The atrial premature 

complexes no ur ittfrr(|tietiilv ut ibis dog arid at# tin! assmiaied with 

clinical signs of weakness Iberefore, antiarrhvthmUr therapy is 
indicated at this rime 


Answer: Sinus rbvthm wiih one atrial premature complex. Heart 

rale o approximated 17lt beats/min The tall P waves IP pulmoiule) 
suggest right atttal etil.itgemeni. whnh Irequently accompmics pul 
mouarv hyperleminn. Atrial pieinature complexes arc usuallv caused 
hv atrial distention. Notice that the QKS complex associated with (he 
premature* P' wave is siuhlai in morphnlogv to (he sinus 
(ilexes. In this dog, itic atrial premature i <nnplexes probably originate 
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Case 139 
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I his lead II H :c; was obtained Irom .i (i-year-old mixed 

*1 


Question* 

breed dog in which occult hcartwonn disease was diagnosed. la ad I 
had negative QJ15 complexes. 

1. What t* the rhythm diagnosis? 

2. What is the best therapeutic approach* 
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Question 

i at that was tiring examined because of vague signs of lelhargv and 

anorexia. 

rhythm, and pulse deficits. 

What is the rhythm diagnosis? 

What i' the most likely underlying disorder? 

What is the best theij|M'uii< approach 1 


I his lead II rlmhm strip was obiamed ft<im a geriatric 
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t Icart rale is approximately 190 heals/min I be ventricular arrhythmia 
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in lead 11. I he QKS complexes of die vend irului lai hynrdia are wide 

and bizarre when compared with the sinus OKS complexes, Sinus 

ol either hypotension caused by the 

mass (suspected splenic 
tumor). Ihe ventricular art Hythmiu mas lie caused In cardiomyopathy. 
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Sirniv rinllim (chip %imiv umipItM wi(h |.Mrr>xv«mal vcnlrif* 


and procainamide uvcd tor long-term manageim-tn. V < nincul.ir tat tn- 
l ardia assuoated u iih imot arditi* and t ardiotiivopathy m the Bo\n 

it often relatively refractory to treatment 

he added n< a la or 

increase* the threshold htr ventricular ftbtillation and 
lhe ns ol sudden death. The owners dmuld li« - warned aboui ihe 
possibilitv of sudden death and tlic potential loi the dog to develop 

congestive heart failure 


Answer: 
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%% idcniilicil h\ i hr ntpirl Iie,it1 nitr, witlr ,nul hi/^rrr M()|H%ir^iitr of 

(hr touipleves. and the presence ol P waves that are not associated 

with the (^KS complexes. I he origin of the impulses tould be the right 
venlncle tQRS positive in lead III. Plus characlcrisur is tvpical ol 

boxers with myocarduis or cardiomyopathy Phis an livihmia should 

be treated with lidocaine. A Itdocainc infusion should Ik- administered 
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Answer: Complete AV block. Atrial heart rate is 1?IM. bcats/min. seu- 

iticular heart tare is 9ft beats/min. P wases omming Ik* tween ihe RS 
complexes and I waves are definitely not conducted I he P waves 
occurring before the R waxes are probable blocked, and the QRS 

toinpJexrs reprevent a u ntiicular escape iliythm. Some P-R intervals 
.ire consistent with conducted complexes. However, the absence of 

capture complexes lutes out tH net rat ion of the sinus impulse to the 


fibrosis in the area <d the A\ node Most of these cats have no clinn al 

signs A\ nodal disease is also associated with cardiomyopathy and, 
less commonly, with liyfierthyroidism. Cats with cardiomyopathv and 
i ampleie AV bloc k are more likely to have signs, because their cardiac 
output is limited not only bv the bradycardia but also by structural 
heart disease. Animals with no clinical signs do not require treatment. 
If signs are present, propantheline or a trial course of brom hodilaior 

therapy may be ellectivc. Xanthines (e.g., aminnpbvlline and theophvl- 
line) and K.- agonists (e g., terbutaline and albuterol) increase sympa- 

tone and indirectly increase the ventricular response rate 

signs persist, pacemaker implantation should be considered. 


ventricle, \ capture complex would alter the ventricular rhythm and 


have a ditlerent QRS morphology to n tlcci the different origin anti 
conduction path of the ventricular impulse Conduction disturbances 

arc not unusual in old cats, and they often reflect degeneration or 
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Quettlion: T his ir.n int? w;in t;ik**i* from ;in 8 -ycar-f>lft Gcmiiin Shep¬ 
herd with a historv of sudden onset of weakness and ascites. 

I. What is the rhythm diagnosis? 

is the likely cause of this arrimhmia? 
is the most Jikelv undcilymg itiMndn - 
iv the best therapeutic approach? 
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I. What is the rhythm diagnosis? 
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What is the best therapeutic approach 
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Sinus U< hvc.irdi.i uiiU rk-i irit at aliomam. Heart rate is 

j 


suggc«tmg biatrial enlargement and raising the povsibijjiv ■>[ <Mated 
cardiomynpallis. Pericardial effusion can also occur secondary to c ar- 
diomvopathv. Tltorack and .ibdominal radiographs are needed, licho- 
Cardu*graphv mav hr necessary to ddlereniiaie peritaidial eflusiott 

trout dilated < ardiomvopathv. Klecirtial alternaus is nm an artlivihmia 
.ind does not require treatment. Therapy should he directed at the 


Answer; 

I HO bcais/min. Sinus tachycardia is a 


nonsttccifu finding that is t flcri 


F 


associated wide siress, feset. pain, anemia 


hypotension, and heart 


¥■ 


tachycardia. Klectncal alternans is c harac teri/ed hv an aliet nation in 
(he height of the (j_kS < omplexea. Cause* include [>ericardtat cflfuston. 
plciu .il eUusion, and atrial tac hycardia In this inslam e. the breed and 
sudden onset ofweaktiess and heart tailurc suggest pericardial effusion 
m i omtiirs to light airial hemangiosanoma. The Pwaves ate large, thus 
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he iieate<l vsiifi dtgoxiu, Sinus tachycardia caused by pericardial effu¬ 
sion-induced hypotrnston should be treated bv pericardiocentesis 
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Sums rhythm with second-degree AV block Ventricular 


ii-qiiuc-d. Sinus heals (P-R-Tf along with imc riiiiltem P wases 


A nsw er; 

heart rate is 90 heats/nim; an nil heatl rate is 170 bcals/ntin. f ibrosis 


may 

I 

not followed by QRH complexes are 
AV block. Notice how the P waves can be hidden in the preceding I 
waves larrows!, thereby confusing the diagnosis. The second and 

fourth P waves are separated 

allowing their identification. Also, the P wavc-to-P wave interval re- 


F 




■ 


■ 




of the AV node or His bundle tissue may account for this rontlut lion 

disorder Treatment of the* cough with an 
tor is the best therapeiitii appro,it 
creased levels of vagal tone can be reversed. 

anticholinergics or a permanent cardiac pacemaker 
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cause this arrhvihnua is more hie threatening. I adocaine boluses were 
not elleitivc in breaking; ihc tachycardia. A combination of procainam- 
ide and propranolol was then administered. Protain imide has both 
atrial and ventricular antiarrhvthmic properties. Propranolol was . Ito 


V Atrial tachvcardia. Heart rate is approximately 350 

\V block. Heart rale 
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beat s/inin R. Sinus rhvthm with first-degree 

1 pi heats/nun Ihc extremely rapid tachycardia coupled with the 

mplcxes ol normal width in lead II suggest atrial 
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positive QkS co 

livtardia. At thb rapid bean rate, the possibility ol ventricular laths 
cardia is dilTit ull to completelv rule «*nt on the basis of the KCG alone. 

often effective in breaking atrial tachveardia 

and ocular pressure were not cl feet o r in 
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sen 


lac 


lies. ’Ihc tachycardia resolved, Ihe morphology of the lomplrxe* in 
the sinus tin thin is similar to that ot the tachycardia complexes, thus 
suggesting that the original rhythm was atrial tachycardia Ihe lirsi 
degree AV block may he the cllect of propranolol on AV nodal con 

duct ion. 
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Carotid sinus massage 
dog. II uncertain whether the i Inthm ts supraventrii ular or ventricular, 

drug therapy lor 
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w heii the AV conduction ratio equals or exceeds ;t : I and no preceding 
P-R interval prolongation is evident. Advanced or high-grade Mobil/ 
Ivpe II AV bloc k ire<|uentiy progresses to complete heart block. I his 
high-gradr or advanced roim of AV block usually requires treatment 
with a permanent pacemaker hri.imt- nl th« jhmu pingtinsn if leii 
uutieated. Drug therapy may include beta-agonists, such as isopro 

terenol. 


Advanced second-degree A\ him k (Mohilz type II). Heart 
rate is approxunatelv W) beats/min (atrial rate, 
amed second-degree AV block is < listrai teri/ed by a frequent inter 

miiteut failure ol AV conduction. Many of the P waves are noi tollowed 

Hu* J*-R interv al is constant on t undue led P 


Answer: 


v 


t*v (JRS-t Mimplexi s. 

QRS complexes. 

that the conduction lailurc is most likely in the AV' node or pioxinial 

I I n hiinille I he term “advanced” t*r "high-grade" AV block is used 


Hie normal duration of ihe QRS lomplc-x indicates 
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Question: These lead II M (>s were obtained from a small 14-year 

old mixed-breed dog with a history of coughing. A grade V A t holms s 

lotic murmur was auscultated 

arc the rhythm diagnoses? 

is the most likely underlying disorder? 
is the best therapeutic approach? 
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Question: 

Ncwtoundland wuh no clinical 
heart auiiinur war heard on auscultation. 

I. What is the rhythm diagnosis? 

W hat is the most likely under lying disorder? 

What i5 the best ill ri approach? 


11m IrjcJ II I C1C 


was obtained from a 5*%car-olil male 

signs. A low-grade (I/VIl lell-siiled 
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Answer: Shiiin rhythm v»nh trcquciit vcnirifular prematur*- turn 
|ilcx«*%. Heart rate is approximately 110 beats/m in. Frequent vcntricu- 

1,1 J pi( iii.ttitle 1 <niip!( \t % (.itlMUM aie pu-M iit rhe (oupliti^ inter\.il 

between the simi*> (omplexes and ventricular premature complexes 
is itlentual for each pair, This consistency suggests re-entrv as the 
merhanis in lor the arrhythmia. Notice the prolonged P-K interval lol 

lowing the firvt ;ind second ventricular premature (oniplexes. this 
prolongation is caused bv concealed conduction of the ventricular 
premature complex into the VV node, thus affecting its refractory 
priiocl and the i (induction q>rcd ot the following sinus complex The 
history of collapse suggests that the (log had expciiemed a run of 
w nirr itlar ti« hvcardia. Hie signalmetit .md description o! the mur¬ 


mur are strongly suggestiveol subaortic stenosis. Ventricular anhvth 

mias arc commonly associated with this congenital delect. Dilated 

cardiomyopathy must also be considered* but the murmur is usualh 

loudei at the left apex in dogs with this disease. Thoracic radiography 
and echocardiograpln .u e recommended. *1 t eat men t w ith procainam 
ide was instituted while awaiting results of (lie ecli<u.irdivgr.<m, Sii* 
haorttc stenosis was diagnosed, and propranolol was added to the 
treatment regimen. I he dog was eventually taken oil j>rocainamidc 

and the .jrrliwhmia was controlled with propranolol, ihc owners 

should be warned that dogs with subaortic stenosis and ventricular 
arrhy thmias are at high risk for sudden death. 
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Semin digoxin concentrations should be assessed and thoracic radio 

of ilit* history of collapse and ventricular 

amiarHiyihmic therapy with procainamide. 

be instituted. Diuretics and 

vasodilators should hr continued lor congestive heart failure. The 
EGG should be rechcckcd 


Answer: Sinus tachycardia with ventricular premium c complexes 

(arrows), Heart rate is 190 beats/mm Sinus tachvcardia would be 

consistent with heart failure in this dog. Ventricular premature com 

common in Bi \<ts with cardiomyopathy. Syncope m-ry 
by periods of ventricular tachycardia or 
assocnitcd with myocardial failure. Die situ 

complexes may indicate pleural 
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Question: 1 hese ECG strips were recorded from a 12-ycar-old fc 
male Pug. 1 he dog was examined bn ause of syncope, and bradycardia 
was noticed on physical examination. Strip A was taken iuiiiallv. and 

strip B was taken after at topi tie li.irt been administered. 

I. What is (he rhythm diagnosis? 


W’hal is the explanation tor the changes dial c>< < mred af ter at 
topine administration? 

S. What is the most likelv underlying disorder? 

4, What is the best therapeutic approach? 
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I W hat is the rhythm diagnosis 
2. What it (he most likely underlying disorder? 
What is the best therapeutic approach? 


ss.ts obi.lined from a 4-vear-old Boxer 

i 

pat ejnsofies. I’apcr speed. 25 tmn/sei, 0,5 gain, 


I 


; 




X 


171 


Copyrighted material 




































































































' 


T*“ 


T: 


T 


* 




pn 


f » 


■ 


U1 


♦ 






- 


1 


r 


i 


4 


4 i 


- 4 




i * 


I 4 


k- 


J 


k 




T, 


* 




* 


M 


T "IMP 


r 


-r Hfe- ••#■ 


* * + 


■* * * 








I 

il*t i 


B-43 


ttirfcl 


» 






+ 


■ V F « 


4i 








■ 


■ ft 






I" -- 






- 


f 


■Ml 

t t ■ ♦ 
* 


+ 


* 


i 


+ 


* 


t I 






T I- 4 










* 


m 


r 






ft” 1 


i ‘ ♦ 


r 




* 


* ■ 


* ■ 




ft J 


k 




■: i 


■ i 


■ * 


■ I 


■ 


k 


■ 


! 




i 


#i ► * I -4 

■ i • * 




14 ft II 

* I I" ft-1 




-4 


ft P ■ 


* 


■vr 






■ 


1” 


-I 


-** 


* 






■ 


i 




i 


ft 


r 


I I 




r 






■—ff- 


- 


a * a 


- 


ftnft 


■ 




■m 




w 


■I# 




i 


* l 


4 




■ 


P+ ■» 








t f 


J 


*#» 


■J 


■ 






Mil, 




I 




ii 




f 


■ 




1 


I 


i 




Li! 


- 


I 


I 




B 


8 


I 




I l4I I 

f i 


*■ -* 


« 


! 


■ + 








f - 


» 




ft 


* * 








r 


f 


r 


w 


r 




r 


■ 


p 


1 


f 








«- * -4- ■+ 


k-** 




ft ' 


' 1-1 


*■ 




u. 


* 


p 


I 






8 




h * *m* 




4 


■ 


- 


t * * 








I 


•Li: I 




1 


V 


ft 


I » 


► ^ 


ft 






ft 






I < 


k 


m 


i 


it 4 


■ k 


irr 






. 








+ 


+ 














T 






I i 


i I 


* 


fc 


I 






T 


■* 


■ ■ 


i 


■ 


V 


p 


p 


ft ft 








I i 




' 




:;tl: 


- 






*■ m 


4 








4 




T 




P 


ft" 


r 


9i rti *441 




. 


* 






i 


4 4 






4 




ft 




# 


4 


L 


ft I I 


* i i « P 

I 




4 




f 


rr 




■ 




4 




kl LI 


;::43r 


: 

*»ii 1 

» 4' f 


3 


r 


- 


:l 






t- 


wrmk 4 


- 








v v 


"■ 


T 


P 




1 1 








« ft 










4 




* —♦ 






s- 


► 


t 


ft ■■ 










r 


r 


pa 


t 






1 4 ft f ♦ 11 * 


t - 


■ 




I * 




■ 


4 




■4 




ft 




- 4H44S' V 4 








» 


f i i 

ft##** ■ 


1 




t 


w 






ft 


b 


* 










■ a i 




« 




i 


4 


4 4 


I 


1 


■ 


inf i 


! 


m m m 


•*nrr 


# 


4. 


M 


» 




■ 




+ 








# 










’ T 


p 




♦ f 11 mL 
ill] 4 u»l« 


* 


i 




4 








■ 




ft 


r* ! - * ■ * 


4 














9 






I 


f 


i + 
















ft # 


4 




* 1 


■ 4 






H 


■k 




ft 


**+ 


MAIi 




♦ 






> ft 


ft- 




■ - 










t f ♦ 


* 


* 


<:»%€* 15*4 








■—M 




■ 


4 








B 


P 


■ ^ 


T 








f 4 










In 


I 


» f 


t- 








■ -r 


-# - 


■- - 






9- P 


■ 


L 


m 


i ■ 




■ -k 




»■ 








•4 


+ 






-- 


* 


4 


T W ■ 


P T 


P 


1 


M' 












i- 




+ * 4 


hm 






4- 


4 i 


4 












. . 4 




•1441ft 


i i 


■ 4 


■ 'P^UB -■ 




ft 


I 


1 


■ 


ft 


»■ *-«• 

pi * * * f 

I 4 l i 

ft * 


till 
i li 

t ft* 4 


1 




44 


4- 


I 


u:: 




ft T 4 - • 


r 


-i 


► 


4 




ill 


»■ • 


» "wr m 




I 




■h-* * 


► 








# 


<r-* 






Mi 




4 


4 b 44 




ft 


- 


ft » 


i 






f?T"JTT 






--ft 

14 ft 

- -I 

Mi 










ft 4 « - * - f 

-h -*■ 

IB -P 

■ *4 *ft 


4 


4 




A ■ 




rill 


m m 


Hn" 


r 


p 


r 




4 






■4 


■4 


I 


if 


r iv 


■4 




■ 


9 


. ; 




-*•■ (** I I • i i h 
ft-P-4 *94« i 




*• 




■ 


*4 






* 




4 


k J 


■ 1 




- H 


’I I' 




ft 


—P 


k 


» 




: 


* 


144 |I*M 






ft 


U4*fl 
ft ft ** 4 


r 




ft. i 4 j 






k 








r 


# 








• M 


u- litt 




4 






1 




‘ 4 


A 


% 




+ 


J 


k jb 


k 


i 


* 




t 


Ii 


ill 


Ul. : 


i I * 








Mil 


- r l 


4 


B 










f 


ft 


■ 


i 


w* 


4 


4 


k 


k 


I 9 t 








. « 


r 


m 


*- 


ft-db-d> 


Ii IB 4- 4 


■ r 


«- 4 • 


1 


ft -«r 


#- 




r 






nin 


« 1 








4 


■i 


Iftf 






p -ft 4 ft ft 4 

p* ft ft 

h ft •* 

* + + 


- 4 


■ ft-4 


t * 
















1 ^ 






f 






* 


* # 


t - *• 














* 


.. 


P -P # f 

f r #^fr ,f § 


fft 


P 


P 


“ 




A all ■ 


. 


i 




- 


LHC 


a::i 


t 






I 




■I 


ft 


9m 


m 


-+m 


* 


I 


■ t 


ft 


■ 




I 1 


1 


T 1 


I 


r 


»r ■» 


i 


f 


f 9 










U 


■I 


4 




■ 




4 


-- * 


Iri 


>9 


-t- 


t- * 




I J 1 ! 


P 






ft 


i 


* 


■ 


A 


.V Sinus complex followed bv a ventricular escape* beat. 


of atropine. Atropine dosages ofless than 0.015 mg/kg mav < am<- A\ 
block. Bctorc atropine administration, the slow heart rate allowed for 
complete repolari/ation of the diseased \V conduction tissue, and 
therefore. AY block was not present. Because atropine increases the 
sinus i ate. however, impulses at l ived at the diseased AV node before 
repnlari/alion was complete. This sequence of events dclaved romlin - 

lisut, and a first-degree AY blot k developed. Despite the development 
of the first-degree AV block, the overall heart late increased with 
atropine, and the dog should be treated w ith propantheline or tsopro- 

pamide. 


Answer: 

It Sinus rhythm with lirst-decrce AY block, the initial MXi shows 




sinus rlivihui and a ventricular escape beat. Sinus br.idviardia and 

ventriailar est ape complexes in an old female Pug arc generally associ¬ 
ated with siik sinus svndromc aml/or inc leases I vagal tone \tropim 
increases the sinus rale and, therefore, abolishes the escape com¬ 
plexes. I he interesting finding i> that first-degree AV Mock develoju-d 
ifiei atropine administration. I his dev elopment is surprising became 

atropine also enhances AV nodal conduction ami the 1do<k had not 

been present before atropine administration. I he block can be attrib¬ 
uted to undrrlving A\ nodal or Mis-Purkinie disease <ji to the dosage 
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Answer: Siam ihvthtn with paroxysmal ventricular tachycardia-llut- 
ter. Heart rate is approximated 280 beats/min. Cardiomvopathv is 

the most likely underlying disorder. Intravenous administration of 
lidocame followed bv pros ainarntdc and propranolol given orally is 
the best iheiapeutic approach. l‘bc morph«ilogy of the wide QkS 

complexes in t; 


and is charactensUc of ventricular tachycardia. During the tachycardia, 
the(JRS is dilticult to distinguish from the T waves (no .S-T segment) 
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(^ue&tion: this rhuhin stn|i h«^ rromlfd from 
iiicm" cat with a Instorv < f d\spaca and anorexia 

What is ihr ihslhm diagnosisf 

What are nmunon causes of this arrhvtfimia? 
What is the most likefv underlying disnrrlrrt* 
What is i)it- best therapeutic approach? 
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(Question: I his rhvthm strip w.o i t cordetl from a dog that had ;u 11 
dental]v ingested digitalis tablets. Severe vomiting and dianhea 

present A rapid heart rate and an abnormality 

tated on physical examination 

1. What is the rhythm diagnosis? 

tin* far.si du*ni|H*utic approach: 
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These separate lr.nl II rhythm mi i|>s were recorded Irom 

episodes of I.inning, Si rip B was recorded after in ular 


(Question: 

a dog with 
pressure. 

1. What is the rhythm diagnosis in strip .A, and what is the proh.i 
1)1** under hiug cause based on strip U? 

2, What is the best therapeutic approach? 
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Question: 

h.is ofiUuiii<i from a 10-vcar-old cat with a Imtorv of cirri rnicbronchial 

asthma. 

1. What is the rhvihm diagnosis? 

2. What is the best therapeutic approach? 


This lead II hf it. arid lead CVjRL tracing (right section! 
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Answer: Sinus rhythm with ircqucnt umtocal ventricular premature 

complexes occmring smgh .md in couplets. Heart rate is approxi 
maielv I IK) beats/min. Frequent ventricular premature complexes are 

present (arrows). Some P waves can be seen within the S-T segment 
of some ventricular prermime (oniplexe*. Ihcse P waves are not 
conducted to the ventricles because of a phvsioloRic block of the AV 

node caused bv retrograde conduction of the ventricular premature 
complex into the AV node. The P wave! and QRS complexes of (he 


sinus complexes are wide, thus supporting a diagnosis of left ventneu 
lar enlargement. Slurring of the S-T segment also supports left veniru 
ular enlargement. F.C^G evidence of left heart enlargement, coupled 
with (he arrhutitnia and historv of coughing in this bo•< 1 suggests 
dilated «attliomyojiaihv- Antiarrhyihimr therapy with procainamide, 
quinidine. or tocainide should be instituted, along with diuretics and 
vasodilators to treat cardiac failure. Digoxtn is not recommended in 
this dog until the ventricular arrhythmia is controlled. 
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Answer: Supravcntnailar Kuhvcardia with a pre-existing intraven¬ 
tricular him V mght bundle-bran< Ii block). Heart rate is I’M) beats/ 
nun. Whether the tachvcardia in the Inning is ventricular • timot lx 
determined until the end of the tracing. I’ waves are not visible. Vagal 

stimulation bv ocular pressure eventually leitmmlrd the tachycardia. 

I lu- |.i*i three complexes and the sixth complex from the end are sinu* 
in origin, with QKS complexes identical to those present during the 


+ 


1 ii liycardif. These sum* complexes are the result of atrial actn iiv (I 

waves). Right bundle-branch block was confirmed by evaluating die 
other limb leads. The P waves are wide anil note bed, an indication of 
left atrial enlargement that mav explain the source of the supravcntric 
ular tachycardia. Digoxtn and/or propranolol or dillia/ctii tan lie used 
(o prevent the attacks of tachycardia. ITiis F.CG can be confused easilv 

with ventricular tachvcardia. 
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Ourstion: "IIns electros .ndiogTam was recorded Ironi an Irish W olf 
hound that had experienced episode' of collapse and weight Ions dur 

ing the hist 2 weeks. 

1. What is the rhythm diagnosis? 

Wliai in the most l»k« h iindcihtivg diionlei? 

tin h* \i therapeotii approach 
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(Question: rhese two K( A » tracings were recorded from a dog wii *» 
rapid heart rate on aiiscuhalion. 

1. Whal is the rhythm diagnosis? 

2. What is the hext therapeutic approach? 
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This lead II t.CG was obtained from a 12-ycar-old Minia 


Question 

lure Poodle examined berattse of a worsening •oogli, A grafle V/ 
V't holosystohc murmur was auscultated equally in (he left and nghi 
hcniilhorax. 

What is 

Wh.it is 

3, What 


the rhythm diagnosis? 

the most likelv underlying disorder? 
the best therapeutic approach? 
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Answer: 

tii*.i-ilrjrc*e t»l' i k. iir.<I n^iit l»uml!i'‘l>Miu'h liUak I Iran tan- is 

I 70 Im.hv mm Ihc I’R iiuci val is prolonged ai 0,|0 ser I first-degree 
A\' hlot kl. I hr (^KS <imiplexes l<^s) arc wide and negative in lead II 
thus suggesting a conduction disturbance. Wntriiiilar t.nhvi.irdut is 
not pirsent because the P-R interval is constant Leads I and III were 
also (legalise, (bus resulting in a rtglu-axis desution. I he right axis 
and w ide complexes support a 

I he right bundle-branch block coupled with lust-degree ^ block 


* 


i 


1 


* 




n 


- t - 




■ 








4m 




I 






Ha^apK 






V w 


dt r.ir 


I f II t 

m**+ 


lift 

Mil 
itf I 
i ‘ft 1 










li b 






« 


N«4 
* *4 ft 
ft*i d 






■ 4 








• • 




i 


m 




H PM 








Pft- 






4 - — 


?■ 


■ 






r * 




r 


■f 




4- 


i ItUIMBtrt 1 I ft 








iiu 








i ; 


m ♦ w 

m t 




_ 


i 






ft fl llftll 








* 


V * 


r 








« 


* 












■—m 


■ - 










-1 






ft 


/ 


I 


—<1 




u: 






• t 






4# 








i - 


II ft ^ » 

ft I 1 


* 


ft ft « H 












7 




< I > | I I ft 














I 


iii 


3U 


. ¥ - 






I 










m 




















flM x ■ . 


* 






l*I ift*ft , i 

BAH 




t * 










M 












Ik 


r 


fM 


ft ft 


■ft 4 • 


Vftft 




- 


lift 


■ftP I 


P 






" - i + 

ft 1 * I * » 4 4 










- 




4 r 










ft 


t 4 


* * ft* 


- * a . 


i ■* «r 














Case 1 HO 


» 








ft. ft M 

ft»41 


ftp * "ft * 


P 

I ntVi ni l‘t 

■* n 1 l * * * * 

*4 4*44 *• 




* 


- * * 


■ft flft 














r 


» a. 


Mil 


■44 

■ * H 


* ft# 


kH« h ■ 


















#■ 


4* 


t 


« ft 










& I a-* Mi 


u 














• 4 4 


4 ii I4««laifl 








• I 














i • - 












4 


* 


. t , ; ; I • 




i# -m 


i* i4« 






• ** 






f 


ft! 


r*fti 


i * 


« 






■■ * 








>KJ 


ii 








W4 

« PT 1 

f l*f 


















P*ft 






■ 


c:y 






if 


* * -■* T 

S53 


•» 


I ■ ■ fflfT 

■ i 








hi k 




ft* 






• 4 ft 4 


4 






nail 




■ Mil 


ftkl* ft -ft 


III I Ik ft 

■ ft t H 






4 - 4 — 

Ujl 


— 




■ 






f'Mf- 


4-4 






< 


IIS 


ftBHl 




T 




%■ 




V 








• - ft . • 




t 


fl 






Answer: Supiasetuncular tachvcardia with right bundle-branch 

blink or ventricular tachvtardia. He.ut rate is 320 bcats/min. A con- 

W- 

genital heart deieu anti su al mvocarditis arc common causes of this 
arihvihniia. A vagal maneuver (tarotic) sums stimulation or ocular 
pressure! and. if that is unsuctcssiul, a lidocaine bolus are the best 
diagnostic as well as therapeutic approaches to this wide complex 
tachv<ardi.i- Abrupt termination of the laihviatdia, with visible sinus 

beats with a QRS tom 

supports a diagnosis of supraventricular arrhythmia. Appropriate 
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could indicate ditluse conduction disease. Conduction svsicm «li'i 
in geriatiic tats <an result from degeneration or fibrosis or from 
diac changes associated with cardioimopathv. The atrial premature 

complex (arrow) nuts be an incidental finding or could he asvoi iuted 

with atrial distention. First-degree A\ r blew k and bundle-branch blocks 
do not adversely alien cardiac output. I hcv requite no treatment An 
occasional atrial premature complex also docs tu >t warrant antiarrhyth- 

um therapy. 
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treatment with .idtmtusir.ilion of digoxin, ilihi.t/em 
can then be initiated. II a lidocaine bolus terminates this tathvarrhvih- 

B k 

mu with the emergem e of sinus beats with QRS complexes ol dtlletent 
morpbologv. the diagnosis is ventricular tachycardia. A lidocaine into 
sion should be instituted and cither procainamide or quinidinc should 

he administered orally, with or without propranolol. Additional treat 

mem may be indicated on the basts of radiographic and echocardio 

graphic findings. Control ol heart failure with .1 dniieiic and vasrwiil.i- 

tor may also be required. 


or prupianolol 
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Answer: Sinus rhvthm with rate-dependent btuidlchraiH h him k. in¬ 
termittent M'tond-degree AY hlock, and one ventricular premature 
complex. Heart rate is variable The positive wide QRS complexes 
indicalc a left bundle-branch blin k pattern (also seen in leads 1. Ill 
au<l aVF) tor a diagnosis ol bundle-branch block, the QRS complex 
must be 0.06 see or more in duration. The absence ol left senirwul.il 

enlargement on ihorarti radiograph* lends support to a diagnosis of 

left bundle-branch block. The development ol inter miitcnt bundlc- 
Uninili block or aberrant ventricular conduction during a series of 
consecutive complexes depends cm (he heart rate. Above a critical 
heart r.itc. impulses reach the bundle branch dining a prolonged re¬ 
fractors period, thereby causing a conduction block lypicath 
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Answer: Aberrant ventricular conduction lincom 
blanch blockl alter an atrial ptetn.ilunpcomplex 11*i (sixth complex) 
I leart r«ne is approximately 165 beats/min. I he ladder diagram 
itiqtie snou 

arrhythmia 
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. The aberrant veniricular conduction is i mverl bv con- 

s septal activation 

atrial premature complex with aberrancy. The premature com 

finds ihe right bundle in its refractors period, The refractory period 
of the i i 
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right bundle Fuikinje cells have a lefiaitciry period I 

: rurkinje cells. In diseased hearts, a crossover r 
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at 


oi the left bundle 

refractoriness mav occ nr. w ith the refractory period of die kli bundle 
becoming longer than that of the ri 
conduction becomes normal, because impulses now reach the aflccted 
bundle after recovery is iomplcied The rate was (banged alter the 
occurrence of one probable atrial premature complex (closed 
billowed bv secona-degree AV block. One normally conducted sinus 
QRS complex then occurs after the 
complex (open arrow) then occurs.' 
tern returns lor two more consecutive complexes, and then is followed 

bv more blocked P wases. 
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[ilexes, and then the retrograde conduction final!v blocks tor some 
reason. When an atrial premature complex activates the His-Purkmjt 
system while a bundle branch is refractory, the QKS com 
bundle-branch hloek pattern, thus relict ling the delay in or failuit- oi 
impulse transmission down that bundle branch An atrial premature 
complex with aberrant intraventricular conduction is distinguished 

from a premature junctional or ventricular abnormality in rhythm liy 

the presence of a premature ech pic I* wave precedin 

1.B = left bundle; RB = nght bundle; RBBB 
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Answer: A trial lluUrr at atrial rates of over 375 beatt/mm with varv 

itlK degrees of conduclion to the ventricles. Snip A at a paper speed 
■ if *J."» mm/sci ,u rentuates the saw tooth appearance of the lluttei wave. 
V.using degree' nl W tonduclion are tmnillv prevent, 'ITie atrial 

rhvthm tP’ waves) is regular, with a 1 itc usually greater than 300 beats/ 
min. I he ventricular rhvthm and rate depend on the atrial rate and 
the state of AY conduction (value as atrial rate. 1 : 1 conduction; half 
the atrial rate. 2; 1; H : I. 4 : I; etc ). By increasing vagal tone. AY 
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Vnswer; Sinus rhvthm with intermit tent right bundlr4>ranch block, 
lleait rate is approximately HH 1 beatv/rnin. No specific treatment ex 
ists for intermittent or sustained right bundle-branch block. Right 
bundle-branch block is typified bv a prolonged duration ol the QRS 
complex, a convi'ietii P R inters 
II. Ill, aYt, and Icit precordial chest leads, and a right-axis deviation 

pattern. Intermittent Imridle-hranch block that occurs with an increase 
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mechanism lor this type of aberrancy is not known. 
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himdlc*br,imli blink. Ut-art rale is approximately 120beats/miti. [>i 

goxin can be atlminislered 1 ** treat the atrial arthvthrnia. A d tin eta 

and vasodilator can be added it the radiographs reveal congestive hear! 
failure. The criteria lor right bund)e-hrin<h blink unhide prololiga¬ 
tion of the QRS complex (> 0.07 sec); consistent I’-R interval; deep 

and wide S wave til leads I, II. Ill, aV] ; , ami leli preiotdial ihcsl 


leads, and. usiiallv 

complexes resemble ventricular premature complexes, the consistent 

1’ R interval rules out ventricular arrhythmia. I he atrial premature 

complexes are characterized by premature I* waves (arrows) that are 

ban ts visible on the dnwmlnpe of th* I waves ; 

that resemble QR$ complexes of the sinus bean in animals with right 
bundle'branch block. 
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Question. 

111 y; jn<1 inlUpvc wa* examined. An irregular heart rhv thm was auseul 

taicd. 
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is the best therapeutic approach? 
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Question: 1 his toiii]>I< \ thvtlirn snip recorded from a dog could be 
expl.unerl by multiple interpretations, and manv cardiologists would 

disagree as to which interpt et.mmi was lorrm. Tlie diagnosis of tom 

plex arrhythmias and an understanding of the mechanisms are added 
stimulations, as well as frustrations, to cliniciani with expertise 

electrocardiography 

I. What is the tiivthm diagnosis? 

UI at are tlic possible mechanisms for this regular grouping 
of complexes? 
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Answir: Ainal tihnlbtion with right bundle-br 4 m.I 1 bb'Kk. Heart rate 
i- ISO beaOi/mm Dibit rr I 1 at cliomvopatht t> oltcn i^soc latctl with 
ji 1 . 1 ] lihrillation. Digoxm the drug of chuice liu atrial fibrillation 
when the animal iv in heart faihiie Vrntriiular tachycardia alwavs 

the difh-M riii.il diagnosis lor wide complex tachsairdia In tins 
nlSUmtc. sentricular un lm ardia was i uusidered. but the rapid, n rcgu- 
larlv irregular 1 In 1 hm urirh no visible I' waves supported a diagnosis 
of atrial fibrillation. Right bundle-branch block was su\pe< ted, l>et arise 
large, wide S waves were also present in leads I, III. and aVK. A 
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Answer: A 1 njf 1 .it hvurdia with alternating 1* ; l him k it level I > up¬ 
per portion) in the AV junction ami S:2 block at level 2 flower portion) 

the AV junction. Heart rate is variable. The ladder diagram tech- 

Upie lor this strip should help to understand this complex arrhythmia. 
]Ik* grouping of complexes results from these iwo levels of block. 

the refractors jn-riod of the AV junction is longei than that 
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11 
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Because 

of die atria, all the atrial impulses cannot lie conducted to the ventri¬ 
cles. I he usual 2 : I AV conduction is not 1 aused by block, but by 
physiologic interfeteme in the AV junction. AV conduction ratios 

greater than 2 : 1 are indicative of AV block. L wo regions of bloc k 

most likely present with conduction ratios trrcaicr than 2:1. All 


are 


14 


200 


■ * ft ft ft i|l ^ If I I 

lit*it M'll 




■ « 


t«*i> + «ftii 41 r 11 f 1 p tif it-frf j-UJti-t 

s i3ili! till? ? ^ # I ^ t ♦ 11 ^ t 




- 4 | 4 1 a. I d t | lift 4 

w li 4h l * H - 


'■it ■* 


* 


fiTI I " 


I 


r M* 


1-4 


. ft 


♦nrjuiisiiii 


tziiiiz lili di ii; iiii-ii 


Ml 


Jinx: 


- 


wr -r * <4 


V Tt^lM 

- ++ -U4 


I 


F ifr 


'It 


rjrr:n:tii 


* 4 *-* 
WM 

*4-1-4 




ft tf tl 


t -► 11 


m 


4 


I ^ tl 41 p- M f t► lb «g ft Ii ■*§ bf p I n * 

* *1 


f ti* 


- + + 

4-44 -**-#• 


: 


b- +* 41 fc +> 4 « k 11 

-i-4- 44 — 44 

hii ii ii iii* IMP - # 

rnu rountta;;; 


■F !B®-« 


II BiBii I B 


ft— 


MflMBBH 


4 


t-r tlW-f- 


r|«iti: tf- 


*• M 

*-*■*— 


■<■■**** ft | + 


ft f ft iff-fr *f ■ tt 

1—1* 

* ii * v » * ■ 

l *44 i,#► |i it v 


ft 


VF 




¥ 4 


■ * 


ft-* 


tin: 


Hi 


+ 


M 


r i 


• r 1 


* J I h 






-IN 


*• 


M 


■-1- + - ■ -K 


« ! If 1 








I 


zl'AU 

p 1 ... 


clftU 

H** 

- iFi 


4 


till 


i - 1 ■ 


+ ■ f* 


** f ft 1 — 


4 




—+ 


*"*■*■- 

k III r Ii |M 


* 




.r:; 


ft if 


- 4 |Ufi |n . i ft 

#— I# 

■ - * s 


I * 


+ 


#-* 


+ 


+ 


t 


4 


X ft- 




• i 


■ 


• * ft* * « ft 




T ^ tlSuair 

A v ii 


■ 


ft rikv « 4 p I I 


s ► 4 a * 4 * 




r tt itt T* 


41 


i 




ii 


i: 11114 


f-fk 






* 




4-41 ft 


P If - M " W'tf 


4MWCH# 

MMSUi 




I - I ft-14 41 ■ 14 »M 


- i » | f f * » ► f « * V-‘K 

-1+ v-l-i# * 


4 


4 ft- 


►ft* ■ 




ft I 


fa 


I 


* ► J ft | j I 




ft HP 


4 


i 


i f * * 

►f * * 






I u 




* 


ft.* + F ft 4 -F 






iMIil 


-■ T t 
- + * 
ri ilri 


^ I 


■ ri r B 

I- III i- 


: 


ill 41 


t F r » t ' ' t- 

iJ 1 :: : 


-B- -r 4 
M ft -ft 

■ fa i 


rJtj 

ii ri i j 


F 


Mir *i 


B F 


B 


f — 


F 1 


I | ri » Ift 






ft- 


ft-ftft - 


-i 


- 


- 


- 


H 


ri. 


i s> - 4# 

1 I 




i 


Hit'F 




B 


ftftUip- 1 1 


4 9 


t 


14 


1 


* + ■ 


* 


:J 


- - + * 
if + i J 

mI* 
-*-*+— 

*i|«i» #| 


II 








+ + f ■* ■ Vf • 

v-4v*iiv-i v 


*■ 


■ 




J 


ft 


ri^MH 

F ft «■ f I r |-ft 


m ■ 


4* 


iTT» H7T“-|TT^iT ? 


t 


t 


■* 


i 


* 


Mt 


+ 


F m 


m a 


tfciflri 'ri«ti 

l*H III i 


■ ■ 


44 


rik 


4 ri 


4-4 


PI 






n 


« 


T 


■* ww 


tl 


# -p 


■ 


B fa 


ft-f ft-- 
—+ 4 — 


i ft 


-ft * 


■i . 


ri.* - 


ft- 


ft - 


ri- ri 


ri- 


HsisH: 


r 


ft i 


1 ♦ h 11 * 1 1 I * * 

4 fc i l f*l! r f r |jf 




—*v + 


trtr 


f t r - 

r t ’ r M 

1 IFF 4 4 * 

*§-—ft ft—ri- 


- 4 


* +f 


I 


V-4 


: 1 




mtn 




I rlri f ftf • ft + 


■ 


ft • 


4«*4 4 i- 


t- ■■ ft " fl ri « 

■ • ft ift A i f ^|| ■ tl ff 

ift-ft rr f ft i t 

i-|*iift< 




I 






ff 


Ii 


rifr t 


I ri 4 4<to 4 i fl l 


'mmv. 


nt 


#-+ Ir * 
HP-V-V-* 
f ri 
v ri T 

* I JLA 


I 


ri. ft I 


4 ft 


X|aL* 


■ ft «-•»' 


t 


+ 


-ft* * 


ii 


* i 


ft 


* + 


* * IMi 


ft I ■* 4 


f-f t 




» rift « 


fl 


1 


r: 






B1 JIb 


i f 


lidot aine bolus ran be administered to animals with suspected ventric • 
ular tachycardia. Lidncame mav increase the rate ol A\ conduction 

B 

and adversely raise the ventricular rate in animals with ain.il tibnlbo 

! Jr I 

turn. *1 he dillercntial diagnosis for wide complex tachycardia includes 
veiuriuil.it i.k liveardia. atrial tailmardia with pre-existent bundle- 
branch block or aberrant ventricular conduction, and ventricular pre- 

exctt.iiioii A Hiv bundle electrogram and mejsiiterniiit of tbe II \ 


r 


i 


p 








i 






lar wide complex tachycardias 




















T IP W 




4 




















4, 




AUbmi i* 


4^-*.--MM 1 




. 






w w* +T r 






















A 






4 




























T“ 


I - - ■ 


* 


■ 








*4 p| 4" f 








4 i 

m 4 m 


* 
















f 




p 
















* 


irmn 








































1 

I 
















d 4 4# 






i 






















r -• •• i> •« hh g hi r *+ «*>p i 

Fri id 0i 41 df»-« ** - 4 


• ♦ 




■ ri riri 

li ri 
B4 4* 








n r 

I » H - *- 


* 


















i i 












r B 




* 




4 


iHMSii'W 




















4 4 




*4 4* 








»4 J 4 


1*4 




4 








4 








r*r 

i 4 














ft rft%ft4 v4 








k 






-I 1*1 ri 




lift 


ri ft* 

tf 

ft- *4 










4 1*4 - 4 










ii 


Sil 






























tf 


4 *4 


















i 




#4* *¥ 




* 










4 














* »ii' 

* * 1(411 












— 


« 4 -44 




#•1 






j. 






rf Jv I 


4 










i fa 










I! 








4- ♦ ir # 4 - 


** 




■wl • 




■I 


f P 1 ff 














r n 


fa* 4 44 


I- 41 ■ 14 44 i| frdi 4 

+ * m » 










i 4 *44 






1! . T 


4 4 111 




4 4 • 


I - * 










9 ft +ft 
















impulses ;>enetrate for lltr same distance into the upper portion ol the 
AV junction, but only alternate impiilsrs are transmitted to the lower 
portion. In the lower portion, another region of block may cause some 
of the arriving impulses to be chopped in a sequence. This block 

HMiall) occur* with the Wenckebach phenomenon, Kven numbeied 

conduction ratios, such as 2 : 1, arc most common with atrial flutter 

i i iIr. i a 11 :i.i. v. Iirtr.iv oild-nunih< i ed i imifm lion i.uios .ire r.u e .mil 
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suggest the | resence of a pathologic conduct ion disturbance in tin 

AV junction, Klee tmpliysiologic studies are indicated to confirm these 
two regions of AV block. Paroxysmal atrial t.n hw ardia with varying 
blm k at one level should also be considered 
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Question: Ihisk-jd 11 K<I( 

Siilrt with no 
intolerance 

1 . Whai is the rhythm diagnosis? 

2 What is the best therapeutic approach? 
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< liutcal signs ili.it was examined because ol low exercise 
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Answer: Simi' rhvlhm with vintruvtl.ti higmiim Ht-.nr i.jtc* .ip 
proximau-lv IL'O heats/nun. The sinus complexes are Conducted w itli 
a nght hundle-bnmch block pattern (leads I ami III negative). A bigettl 
inv pattern is present. The [ i cmature complexes (arrows) arc similar 
ro the sinus complexes, but are larger and wider. Atrial bigeminy with 
ventnailar abi irantv should be considered as a possible diagnosis 

The smaller, negative, wide QKS complexes can also be confused 
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Answer sinus arrhythmia wiih intenniMent 
bundle-branch hlo« k. Heart rate is approximately Htl to IdO heals/ 
mm No treatment is injiiircd. As the rate of ittipul.se transmission 
through the His*Purkinjc system increases, the refractory period or 
the bundle branch normally decreases. Above a critical rate, impulses 
mav find either the right or the left bundle branches incompleti'lv 
iepnlari/ed, thus block 

myocardium. I vpiealiv, the i tgln bundle liratu h has a reft at tors period 

longer than that ol the left bundle branch. Conversely, as 
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Question: Stnp A wai recorded from j dog with an at ule ousel of 

collapse preceded by 2 days »t vomiting and diarrhea. Strip H was 
recorded after an intravenous cardiac drug was given. 

What are the dillereimsl diagnoses for the tachycardia in stnp 
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What drug wav given? 

What arc the abnormalities in strip B 


* 


■ 


Case 94 




i 


lif t 

4 -4 * 


Ft T 


1 


■ ■ r r 

V'Sr+ t 
r-f-U 






r t1 ■ 

F fa f * 

4 4## 




4 I 

V + i 

4 * t tf 4 
4 4 




I ni 
it # 1 1 




I 4 4 t 
M4* 

i 4 -i 4 

► 4 44 


■ 4 


! 4 ■ M 






■#-# 






y 




■ * + + + 


* F 


- 


11 PI 


* I 




■hi'-B 


*■ 8 4 # 


■-# J i‘ -‘44 


4 * 




f 4 4 


t 


* 




‘f 


* 


1 


M- 


■ 




||U 

Hi « A v| 

LUJ 

4 44 4 


U I 4 1 l 

• M 4-4M 
| * t'S HH 
I 4 4 4 ■- -a 


■ * * M 


i 4 ► ® p '■ 

4+ j 

■4 4 4 ap 4h 4 4 # 4 r | 

•4 * * » 4 * # h + ■! 




t ilt | * + 

+ f 4 4 f t 4 " + 

fc M ♦ I I I ■ ► 

t M mtttM 


44 


mm i 

i i 

+ * + A 


> r "®ft 


*• 


- + + * 


| 4 jk-4 4 ■* 


11"^ 1 

Ht i 

i ■»' i i 










fa + 






I ■ * + # 


#44 4H 




I • * 4M> 


> + 4 * 






+ 


PS# 


B 


f # 


t * 4# 


t 1* * + i Frff w 

ytiftpAf I 

«- * * + 


i 

i 

■i t j 11 j i *i m 4 * 4 


- 


« % -i- 4 
+ *- + -4 
4 4 4 4 
Ji 4 4 4 


> ■ 4 4 

Hti 

• Ilf 


i 4 j 


##4 4 


m 4 


1*444 


* 4 4-4 




fa f fall fl 


■ # * *Bt 






4 


1-4-44 


fa#'# i 






r ■a 


T f fat 

+ * - N 

iHNi' t 


4 4 4 f 
# 

# 4 fa fa 

#4 fa# 


4 4|4 
4 4 * 4 
+ 4 ■ ■* 


4*44 

43hB| 

' 4- 4 « 


4 4 4-4 


I ■ t 4 « 




■ M B Li 'i 


M lf|f t Mil , 
tl I 1 

i 1 i M il i M ( i 


«*# 


•r 


ft « » i|i 4 


MM# I 




* | mm 
W I 










t wn 


MM 










I -e » ‘4 « 




4- 






f 


4 


ffa 


* t 




a 




' 4 4 4 

fa f f 4 








M + 4 

MM 


A 


ft ■ *#• * * 


1 '#■ 


fa fa# » 








’■ t- 


BT "■ 


iir Plr l 




■ :; 


I 4i - Ml 


-A 


■f "I 


t ft 

* 4 # 


Prrfrdhpl 


I m + #■ 4 


mm 




# ► 


#■# i » i # ■< 


f P 


■■pm 


I nftHfr 4 ■ JHpt ijfa (■ (fcH| 

- * J + -fa** 


Lf t 




► 


i 


* 1 


r 


I 1 










k 




i rwr+'+j 

"ft* * ^ * 


4 b 


M 


111 

1 4 1 


b .y Bk 


A-y #• * 


f 


fa 4 *# I 


I- * I 

i b* I 


M 


^ mrnmk 










-4 


Mm 4 ■ 


a fa +■ + 

4 f + 4 

# 4' 4 4 

* " t + 


4+4* 
4-4 4- 4 
4 4^4 
#■»■*• + 


|4 4 4| 

44|#4 B s- «-4 4 

■Bl4*#t4tf| ft# 

tit»ttfM 

►P fa Ml fa 

MMhlii 

■4 fa + + f F # * # 


4-4 




4< 


I 


r # 4"F 

t f 1L 


■ P I- 4 
4 F 4 F 
-Ip F 4 * 

* § f mw -4 


■r 

9P + * 

i fat* 

40# # 4 




r 


1 i 




■ 




ft-BpafMr 










r 


ir* ■ 


v 


# 4 fa f 

t - P + 

t ■ I t 

t M + 


P> 4 a 

4 t T 1 
M + M 

H j 






+ + -# 4- 

4-4-4 4 
4 t 4 | 
!• + t P 


ft# 4 + 

iiiiiM 

4 4*4 
f -* ■# # 


■MB 


■A 


A 






ft ft ft ft 












I 1 t 




4 - - - 

# '^BT-BT *BI 










- wn 




mm 


4 4 




14 4 4 
|*4f|44*4 

4 -# a 4 I 4 1 irt 




4* 4 4 4 A- 4 4 « 4 # 

4 * 4 * 4 4 4 4 4 B^j4 -m- # -ft 

# f # * 4 4 4 * 4 s 

f- 4 * # fa 


*- #- 4 <4 
4 4+4 
* - 4 4 


4 4 * m. 

* 4 ■*« 
4 


1 rf B 

>#| 

*Hr f * 

F fa t 4 


MU 

H i p 


* ^ ■*- ■**■ 


I 




B Bl 




m 






i 






LUJ 


4 fa I 








K v4 4 




4*4 
* * ft 


4 4 


ft m ■■ m 


n w I it 




jft (Hp 

a # 

ft #• «► 








ut 




« 1 


ft 










H t fa 


n 


n 




i 


i t t r 


* * 


i | 


4 * 




fr* 4*#4 




t 


Quenlion: 

with epistKles of tainting 

1. What is ilie rhythm diagnosis? 

2. What are the hemodynamic <9frets of this cardiac abnormality 

in rlmhrn? 
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of the bundle-branch system has not recovered its .ibilnv to comluci. 

T r 
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Conduction docs proceed through the remaining recovered tissue 
the ventricle. Aberrant conduction can thm be thought of as a func¬ 
tional bundle-branch bhxrkor conduction debts. Treatment is the same 
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plexes v%i 1 In aberrant intraventricular condtti non. Heart rate is van 
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atrial premature complex (beats 
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sinus t^RS. 1 he atrial premature complex conducts normally down 


4* 


4 


9 ) cmiflui h to 1 hr \i ntnclr with 




4 


4 


4 


11 f M 

* ft - * ■* t 

*> + + #■ y 

4 r ■ ■ 


wm 


4 




T" 


w 


P I* *fat ► 


ill ■ 
«■ * + + 

•- ftf a 

ft ft 4 
ft ft ftft 


Hitt 


rp ^ ^ 

* f ft » f ft f *■ « 

4-4 #4144 i-ftf-ft +-+• 

T ft far I tt t rr * * • ® ft 


> 




■ 




ft I ♦'■■ft9 


ft ft ft-* 

ftfa-*-* 


ft ft 


tftftft 


f-f 


(ftfHftfflff 


■* ■*■ ■*■ 


k + J + + + 
ifc- k -r. .£ * * k 

- “ + «■ 


ill 






fa fa * 


k 






f 


1 H 4 ft ft ft i 


■ t 


t ++T 

ft* tft 


ft ft 


mm 




f 








•p 




It t f 


+ 




t 


k - , . a 

far fa <fa i pi 


■i 


F t f * * ! M * 

i Ilfl if If ft« 

« Mi pff | ♦ ft ft 

pt|i Pit vft- rft 


fh 


t ft 

■ 4 f ft ft 

1 1 ft * ft 

■ i 4 ft 1 




11 


l rf|*Tf l 

► ft ft f 4 

f-i 

BH-41 f ■ ■ 




■ 


+ - - 


» t »» 

* «■ # * * *»ft-ft-»-ft * 41 




r - i 




■ 


■ ■ 


I 




T 


■■ r 


m 


- 


* 


I 


w w w 


m 


* 


ft ft ft 1 

m #■ faifiil * t 


- ft ■ 


ft Ft ft 

- fc M-ft 


1 ft ft ft u i 




< i 


-fa-fa 


fa fa - ■ 


■ HM 


■H* 






rp t 


w 


fa F 




- 


■ 


fttfn 


ft *■ ft 


■ft b * x Aft 4 ■ 

1 ■■ -■ a Ip > ■ 

ft ft ft ■ t ft + * 

- * * * far f +■ 




ftx 


■ ft ft H| 

i | 4 t 

1 ■ ft-* 

■ J -■ L 


H 


4 4 14 

ft ft ■’ * 


I 


P 






UMM444 

T T 

4 fji f I 

f f ft ft 


*■44 *■ 




.t a. 




on 


II' + 


■ 


■4 *■ 


ft - 


*-*-*■■* 


■ •* ■ j 


ft 


* 


# 


4 


V* fc 


ft 


fa fa 


"I 


* 




Hr* 


u- 


+ - 




: 




+ * * f 

+ * f 4 




- 




b 1 


t 


4 


*4 


l^fa faf 


u 




■ 

111 ftMt ftft ft 

¥ ft# - 




j 




'1 


1 










rrtt 


■ '■ 4 » 


ft« 


■ 




X ■» tTlti 


tl 


■ ft ifc ■ 

A i ft-* 
# 4 4f 

fa # fa fa 


4 U 


* * 


-f-*T I 




■ 






I 1 P # f 

f " tt"# 

llf 

t i f + 4 






- 


# 1 # 


* r V ft ft * .-■ 






*4 


Iflttp !•«¥ 


I 


fT * 4 


* 


1 


ft 


kkt* 


▼ 


f H 


flhM 


Ir « 


- 


f#il 
















u 


i 


fa fa -fa #4 

Ii fa fer fa 


4 


j 


* * N A fl » I j fal 

4 I Mil Ml 


4 4ft* 


■ 


*4 




4 


1 


- 




4 - 4 


in 


j 












(pop 


h 4 






4 | X 


I I 4 !' ftp ftp 


! 




■M 


ft 


■ 






+ 


* 


r * # 




w > r 






ffl 
















fa 


n- 


t- 


* 


I 




If * + *# 




* 


- ft 




-ft 


■ -4 

ft ft 4 ft ft 4 

ft TT4♦ ft 

4- ft 4 + 1 r 


4 • 




t; 






1 i- 


itmt + # 
p 4«t i 
1 14 1 4 
I 1 4 


+ 






r an 


: 




’ft 


iMftfaft 






1 








H 


t 




t 












++ 


■I 4 « ft# ► 




t »# 




• • ■ ■ 1 - 


Ml 


to . 


r 1 f r 


4 > 


t • 'ft fafap " 

■ to # 


F* 


+ 


ft ft 1 ft#f 

■ ■it 


pH 


I 


■M ¥ 1 


T ff 1 1 

ft i ft || 

ftft ft ft ft ft UHi 

4 4 x y { 1 p i 

4 fti41 J M 1 

I Iff 

IH \ 




xx* 

•4 f:# 


Pfaftto 


t 4 4 4 4 1ft 


► 


4 4 In 




4 - 


H 




ft- . ft 


¥ 4 


rv 








r 




1 4 # -, 4^1- 


Case 19b 


i 


ft m 


4 + 4 * •* x if ft ft ft i 

n ft h 1 * # 


f 4 ft ft * 

4 * 4 4 ft¬ 


ft F I 


4 4 


■ 


P-fl 4 ft + ft f * t 

ft II* ft I ft 




tit t 


f f 


t F * to 




-I 


HI 


«■* 


L 


fa f fa fa * 


A 




■fa# 

iMfai A 
*• * ♦ 
H r ftP 

**#l 

fa f fa f 

fa fa 4 t 


4- 441 


4-IHai 


- 




F 


# to • *• 


i 


M- 


X- 


to to 


■i 


t 


1 T ■# 


Hfa-fa fa ■ 


* fa ^ 

* * #*F5fa 


■ 


D 




* F 


■r 


Jk. 




B PMIl 


l ! <V 








ittt 




4 f4 




* 


A 4 


I * 


■x 


r 






b 






¥ rf ~ ■ 


■ b 






#*f * ft i•« P t 


I J J 




P * ■ 


to ’ 




- 


A-4 


* 


HI I • f 

Mtt T* 

■ A r 4 to « 


i # ■ ’ 






b 




* 


unit: t x 


rt 


F#ft ** 

. . to I . i .ft ft. N ■ ft. 

4 ■ ft # 


P 


tiiMii 




to r f - 


# 1 ft ! 


II 




tt 


I t 






MM 






I 




mm 


■I S! Ml M 


r 






I 


- * 


■4 


r 


* H- 


V 


■ g» ■ 


+ T 


: 




t;:; 




■ * ft + 

t 4 41 

• 4 to « to 


l^S 






r 4 * ft 

f * » 

4 ft to to 








t 






- 


I f 


!■ !■ Ift ■ I 


■al|k 


\ 




i tf 




r f 






* 


ff ft 11 






ftiF 


-f 


■ 




1 ■ 


. k A 


M#«4 


H .a- < —■" IB Vi 


4 


* 


PF V 


* 




IP 




■ 9 


Iff rt ift ff 

• A*Fi#l Fft 


A * * 




4 4 A# 

t + * 4 

* -r ft ft 


wWA ftrfc- 


■ ft » ft to 

to 4 A 4 

■ * ft ft 4 

■ 4 * 4 4 


»>1 t*f • 


■ 4H# 

f # -** 

14* 


■b I fa u fa 

T T "4'T 

fa-Hfc » ■ 




n 


> 


t;r 


P 


a a x ^ ft 

■ f F 4 t a 


► 


*■ 


HP 


b * 


a fa 




lilt 1 


4 




4 


ff 


I 


I 




ft 




»■ 


to 


** * * 




- 


m v t*- •f 


444 


M 


■ 






if 4 




■ bfaM 


ffal 


b * ■ 'f 

k y fafarTTl 
P ffi Jt fa# 1 f 4 I 


■* ■ 


■IfaTlh 


-k JB. k 


I 


r 


+ 


F to ft 


- - + 

TTT 

4 T T 

■ * 4 






f 




» 


* •• * 


to Iff + ♦ f 


1 


11 


i 


■ 


1 


C Ifc; w ■* 


4 i 


■fa 


■ 


M 


' 


■ 


M 


I 

ft ft Jj 

ft ft to 


-■ li F 


Sj::;;:* 


. * 


t- 


« 


* # 


te=fc-4s ft- 


1 


to * 


■ 


■ -ft * 




F 


to 


I 




•4 






to ft ft ft 


¥ ft • 

v-ft-4 ft to 


HP-ft 






I 


* fa fa 




I 




V 


+ 




- 1 


■ 


b 


■ 






J 


t 


i#4 


n 




s 


to to 


I FF#to I 4 

i i i 

« x L 

4 1 4 


• 4 ■ 


4 


i t 


to 


* vf4f 44 
ft- ft--4-*■ 


l * ■ 




+ 4 


■ k « j j| 

■ » T ’ * 


a 






■ to to to to 

* 4 4 

wM) *-* 


i A 

4*4-4 


ft-ft 


m 


- 1 »* ^ 
ft * fctoto* 


1 # * » 

Hift-fffa 


3 r 


m 




to * 






■HI * 


■ 


i 




*T 
* 4 * * 


lfa-fa 


T 4 

fa 4 4 4 
it J IMhilll 


■* * 4 . 






to. 




■ rftH to 






« 


■ 


T 


complexes i>f differing intervals tfiat resemble the Q_K5 complexes of 
the sinus beats support the diagnosis of tmillifnial atrial prem.mirt- 

. I he premature I*' waves arc fused and obscured in the 
preceding T waves. Arrhythmias can cause or aggravate congestive 

heart lailurc. 


Sinus rhythm with uucrmiltcni runs nfrriiillifoeal altial pi e- 

140 bcats/min. Hi 
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mature complenes. Heart mle is approximately 
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Question 

(•real Dane that was exjiimtcd because ol a history oi dyspnea and 
severe exert ive iniolenitu e. Strip A and strip K were recorded vequrn 

tu!K. Strip V paper speed: !>0 mni sec; strip B paper spe ed: 25 mm/ 
sec. 


Ilm lead il H >G was obtained from a 


2 -vcar-old male 


■ 


I 


U hat is the rhvthm diagnosis in strip A and strip B? 
What is the most likelv undi'tlvmg dtsonlet? 
hat is the best therapeutic appr«>arh? 
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Question: This trai mg v> at obtained from a lethargic Tvcar-old Irish 

Wolfhound. 

1. What 

What 

3. What 


ff 


the rhythm diagnosis? 

i> die most likely underlying disorder, 

is the best therapeutic approach? 
cautions should be given to the owners? 
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Answer \ Suprdxcntntular uch>c.udia. B Supidu-nnituldi 
1.11 list ,ikIm with one vcnlrictiliir premuturi* complex (arrow k lleari 
rale is approximately MM) beats/min. Dilated i'aidimrnojKUhv is the 
nm-it likely underlying disorder. Administration of diguxin, a diuretic 
and ot an angiotensin converting en/vnu- inlnhitm 1 lit* Best thrra 
peulic approai h. Hit (^HS complexes seen in strip A appear wide, 
and the 1* waves arc not discernible. Accordingly, the ihvihm can he 
loiilused with venuii til.it l.i< livi ait1t,i. In xtiip H, the negative vcnlricu 




#4 


— n~. 






ft 


■ 


jr 4 ™r^ 

- ft i- rf- 

(I « 

* P t 1 

•fit 


1 4 r 1 


* It 4 


* M — 


• T ft * 

iNf i * 


k rf - ■? 




k 1 H-rf 


* * - t 


-Jftf r T | I tf 

ft f f I I P t t ft 
| ft i ft p f t ft 
p 1 1 ft 


t ♦ t 
V ■ V 

f* 4 + 

*4 41 




MNf! Ural - f^fteft 

fll a I ■ ft I 

- *- ft u i 


1 f f t + f 
» P P I I 
t I p * I * 




9 


f 


#4 4 


ft + 


«- * + 1 


■MB — 


♦ ♦ 


k k ■*• • 


1 T t 


Iff | 

t ft 1 fl 


1 J f t 

fl p • f 


ft 


ft - »• 

Iff 


# r * ■ 






<* tr + ■ 


1 * 


KPt II 

Pr f- ■ 




\ 






* *' 


■ 












■ r 1 






+ -P 4 + 
- lii 

fl r t * 


MM 
e - a * 

a i t 

* f * 


--»- 

T ♦ * f 
* ■ • t 


k l- + 

■a + * k 

* t * 1 


«h# - — 


+ + b 
■ ft |4 
* ft * - 

pa* 4 + 






H 


• - 4 r— 


i t » *#+ T 

k + * * f H 

Mft *4 f | ft * t^P 'f * ft ft 

* ■* -rf 


rf t 


t p 


P 




ft* Tfrf f f f 
>- + 

r * # 




I 


I 


fl 

r -4 - *■ v — -1 


* + 


* ft 4 ft 

■ T T T 




I -B 




ft 


d k 








*• 


; 1 :; 1 1 


44 ■ 


f 


b- 


1 


ii -k « 




f- 


#T 






r 






. t k 1 


t4 4 • 


f4t t 


+■ 4 4 a 


4 • I f • r ft 

i t ( 4 - 


*H| 


+ k 


* 4 t fl 
ik fl. 4 * 
k i 4- +&*-# 

* * A i 




+*■ * f- 1 


J b 


% f - 1 ■* 




III 


144 i 


I r II 


P* 


M| 


ft i 


I 1 


h m 




t If 


r: 




• LB 




I 


* 


p4 * 


*k 14 l* 


■ ft) . 


- 


I + 4 




_L;t 










j 




1 - 1 








t a- 




-i k 


ilia 


Hfl a 


t * 


4 


Ttttt 








a * k 


I -B 4 


* it 




« t 1 




«■ 


:R 


f 


*■■*■ # h 


f » * ■* 


* 4 - - 


a- 


l 


rf- -» 


mm 




+ 4 -« 


k- 4 * 


+ 


* *. 


f 


s » 


. 




^ p** 


#+44 


f » 


* 










<h J kl • *i 


Mt- 


* fl * 


1 + 




♦ 


* 

I 


fl * 


* I tt 


f I#"¥ 




! 


4*14 






i v * - 




a- * + * 

UH 

* 1 f f 

H4 I 


# * — 




( 


f-fl 




i 


1 * j 


.un : 


iW 


J 




j I :1 ■. 


* 




4* 


4 J 




P44 


I 


b 


I 










#■ 


] 








9 I 


If if 

■ 

i - M 


p> 9 * 


n +1 4 * + r-f* 

■ H til 








1 *«*<« 






fl 










■■ ’ f H 

1 -f 1 ■ 11 


■t 1 # f 


1 f 




* t 






1 I 


Kl 




if 




1 






p 


i 


tv p 


u 




1 


1 


J -i # 

• 4 * 4 * 






1 


1 




4 


I'M 




-- P it #1 ^ 


- 






k » u- 


rf 




* 9 rf 


# f * * 




k . » xll 


4 *-k 

+-4 

4*4 flflk 

1 I * * * h j fl* 4 










4 


+ Hr 




I rf 




4 ft l * 


- 


I 


■ 


4 




J 


#4-4 * 


4 f #i 






4 






T * 






I 4 - ' fl I r fl. I 


k 


4 




*• *. * 


« 




I 


Mil 


• - 


* * 9 


f f f 


I 




ft# 


M iflf-Mt 

* » t i r " flPf I | ) 4 ft 

t a r 4 4 p f * 

1 fl Pi t ■ f P 


fl 


# VflfiMI 










rlf * 


iu 


* • ■ 


»+ 


it 


1 






t* 








1 ■ # 




P »:*3 


: 


■t tw- 


■ 


t f *nf|p< 
fit i MiMb* 


tt f 


■ 


p 1 




i 








k ft t t ft J 


ft 






1 k 4 


t' 


t * « 


* # 


T-* 


fl k l k I * 


* 


b » I 

* * 


1 


r 


fit I - • r ■ 1 # * * 

* 4 


iitilai 


4 f v * ♦ f 1 » 


i 


■ f 


1 




1 ■ 






- + ■=* 




n 111 * * 


p 


* 1 








11 a * 
Mill! 


< 


LtHii 


r t* 


f 


k ♦ d 




■ 1 f f + ♦ t 

# ■* i a «1 




•f 






Mi# f 1 « 4 p -* 


t tf 




r> 






r 








1 




Answer; Nina! libhllation. Heart iau- iv appioxmiaielv 170 beats/ 

ii-iii : .1 til.: 1 ll. 1 i h m i> 1 Iv.n.x li-i 1 /t -1 In ,1 t a|-i.l, in r^ul.iilv .1 « ;,ul..i 

rhythm and the absence of P waves. Movement artifact is present (A). 

: l»* siandardi/iition button was depressed in the middle of the strip 
(B) The paper speed was changed Imm 25 mm Ate to 50 mm/sec at 
the am>w I he slower paper speed act omits for the narrower coni 
plexes in (he first half of the strip. I he history of lethargy and atrial 


* 


212 











f"#T + 

iiilii* m 

♦ 111 


- 


14 


+ #* 




n: 


* * 


M i P- 

#« « 4 




n 


JI M 

rf 4 V 4 

I ■ # ■ 






M 4 


■ I 


ft k|4 

» p i « 


■i 


* 






a 


# 


■ * + * 




■- -ft 


ft- ft* 4 b# 4 MP * * »»» * 


ft ■ ft 


» 

fl ft ft ( 

feW* 


ft ft 


4 ■ P I 
M I i 

4*4 4 


a 


ft M t 
M# ft 

4 - 4 # • 


- 


* 


m 


IP 4 4 


ti*:: 


n 


IftM B 


J 


# * 


t 






H 


tf 


. « - 


P 


ft* fl f ft ft ft **14 + ft 1 


4 * 


*4 


b i * 


+ 


ill) 

I P i 




ft ft ft # 


;Hh 




t 




tgtiij 

f ft t fill- 
i 4 ft i 


I k I 4 

I f « 1 

It* ifftfttl 

I # 9 4 4 ft 


ft l 1 

fc 7 ** i 

r fT f 

4t a ft 




-b ■ ■ 


h r w k 

*# b k 

*rf#- 4 + 

b w + ft 


4 




I 


« 4 -fl 


11 


f ft 1 

+ ft ft 


4 4 ifti-L 

■ « 

I f * * * -*-*■ 




■b 


... . 


I f 


+ ■" » 

— *-b # 


ft. T # T 4 ft ft 4 4 ft ft # # ft 


Ml 


- 


m 


+ 


■Pff 

b w 4 ft 


ft 

#f4 f 

V 4 * ft 


■ + -ft# 

rf 4 ■* 

ft ft- ft # 




fl ft * * 
+ * f ft 
r ♦#T 9 f k 


i: 




fl * 


i« + »f 1 4 *» 

1.44 4 - 1-4 4 - 

ft, * ft ft * ft 


f 


P rf V fl 


* * V k 

ftilhU 

ft fttpl 

k ■ rfk ft 


14 n 
tf* a 
Hfflf 4 


fl - - 


"* ft * 

+ + 

+ + 


4 ft 

P Mil I ■ 4 -i 
4 “ 11 1 1 ill p 1 


+ 


I!* 3 **" * + 


IMl 


4 * 


+ v 


A 


■ a 


t 


* 


4.4-1 


-is s#* 


9 




■ 


ft - ■# ! 
ft # * ft 
ft * * ft 
ft # + -a 


T-ft-* # 
4 MB# 4 

■■ r -t--w 


Mft - - * 

»f f 


I 


4# 


T T f > 

f ft' a t 

4 p p • 


f I if 

fl » a »• 

P f • V 


I I 


n k 


rf 


* ■ 

Mm. 


tr 


*44t## 

A 1 i ftJL# 


IN*-* 


t tf I# 4 T 

t -• - 

■ 4 -• -s - 


■a 1 #* 




■ ft 


1 H 




i 


j 




T ft 


rf- 4 


■4 | f ■- * V 

fc * A ft 1 ft ft 
t’f+'T* i -* t 
pt* t 
M ft f 
Hf ft 
it t ft t 


ft 


* k 


1 


a ft 


t 


■ 








BBBI 
B # t I 


i 


- 


I—* 


t i 






■ 


ft 


ft*-* * 4 #-* 


4 #-^+ — 


w 44 


* rf* ■ 


rfft-v-f 

1 #4 


* 




a 


ft f 








rf* 


k b 


■ 1 ■ 


ft 


ftT 


* 


k 




4 


-Hi* 


n 




+ - 


k* 


t A 


ft * * 






t * tf 
UiM 
1*44 

4 ft t ft 


fl- ■ -fe 




fl ■ 


+ ft ft ft * * ft 9 * 


f-TTr 


bit-# * 

* fl <1 *1 4 + *# 

H f»I" f 4 #1* JI 

" ■# rfkrf k. 


t; 


"# - * 

*■*■*■•* 
1 + fff tpt 

* * **#4 4 T 


#p n “ ■■ 


— * p* 1 ■ 


ft 4 ■ » 


ft t 9 t 

ftp i| 

rf 1 1 


ii fl: * 4 

4 ft * * 

■ lIJi 


MHI 

Iff 

H t 


k -k -- 


+ 


fltf f t * 11 * * + 

* 4 * 4 # # 4 * + * * #-• T 


* 


+ 


t 


! 


w # r * f t 


* - * 

>»•»4 


+-ft*-w 


4 ^-#f 


t 




+ 


Hi 


ft# * * 


■*-#-** 
T #-T*T 

t If* 

4 i ft l 


w 


ft 


-»■ B 


■* ■ W ft 
pr ft 

♦ J - t 
- + -w- ■ 




. - ^ 

fl ft ft 


: 


ft ft ft -4 

# ftft 111* 


+ ft ft * 4- w ft 

i ffmitl i H iTf 

ftftUltlftftf i * ** 


*-# 


f-ft 


f* 




■rf 


*4 


1 »* 1 IM 


: 




f 11 

T I rf 


■ 


; 


r • 


* 


* t 


+ 


* 


* * * 


t-ft 




* 4 4 


# 


ft ft ft A ft m rf< i- 


4 +- 


J 




ft#-# 

4 * 4 


* 4 * ft 1 » 

+4**14 

■■ -k t 4 4 * 


* » ^ 4 r 

| I fi f f ft * 

4 #~4 -M-## •+ 


+ 


: 


T ^ 


ft - 


tm 




* wAm* 

it ftr 


« ft 


t 


* * 


ft 4* f + 
* * * ft 


: 


t * 


f; 


XZ1Z 


ft 


B 


* b * + 


fl 


- 


- * 4 ft 


ft *4 


ft ■ ft * 


i—+ 


T 






* f f t 

* 4 4* 


» - ■ ♦ 


i>* « 


It 


4 +4 HO 

t ft 


t 4 fl f 


fit* 

Mil 


f rf tf tf * * 1 flPlj *■ » a ► I I i ft 

4fl fl 


« » 


V t ft rf l 

k ■ ' 1 1 


t : 


■*4 * -* - +1 

+=«Mft+ ft 4 4#- • 

■ » ft##* a- ft* -- + 4 * 


+ 


i 


*-*■+ 


: 


mmm 


4 * 


t 


rf 


4 


4 - * ■ 


■ # 


+ * • 


+ - * 


*-#+-4 


ft + 4- 


¥ 


lai premature complex interrupt* tin- tac hy. ardw. I he 1 wave follow 
mg the veiiiriudar premature complrx (arrow) is slightly separated 
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complex. Hits finding indicates that the rlothm is supraventricular 

rather than ventricular in origin. Supraventni ular tachycardia 
differentiated from venirit ular tachycardia because of the differences 
in therapy and prognosis for each condition, 
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fibnllaiion in this hired strongly suggests dilated cardiomvopathv 

Digi.xm should be used to slow the rate ol atrial fibrillation A 

to sinus rhy thm in this dog is 

evr-niuallv develop. In this breed, atrial fibrillation can also be a rcla 

lively bemgn arrhythmia not associated with cardiomyopathy or elini 
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